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SIGNATURE	 PAGE

I have reviewed the Inorganic and Radiochemistry results reported in this
data package (when applicable). The results meet the requirements of
0 242-A Evaporator Feed Characterization Project - Statement of Work' -
WHC-SOW-91-0002. This data is an accurate representation of the data
generat d for t e requested laboratory analyses performed.

stk-H. Tillman	 ate
242-A Evaporator P oject Manager

I have reviewed the compiled report and certify that this data package
meets the document standards of the RCRA Data Packaging Procedure
LO-150- 151. This data package is complete and contains the data generated
from the requested laboratory analysis performed on this sample.

Z/^
t. ,R. Webb	 Date'
Records Management Specialist
Data Coordinator

I have reviewed this report and certify that this. data package meets the
requirements of •Quality Assurance Project Plan for the Chemical Analysis
of Highly Radioactive Samples in Support of Environmental Activities on
the Hanford Site' - WHC-SO-CP-QAPP-002, unless superseded by the Statement of

'-	 Work or Waste Characterization Plan. This data package is a complete and
accurate representation of the data generated from the requested laboratory
analyses performed on this sample based on the QA Review Process.

a==Q	 d 9/mss/ f ^.
T. P. Marks	 Date
Laboratory Q.A. Officer

The data contained in this hardcopy data package has been approved and
authorized for release by the Laboratory Manager or Manager ' s designee as
verified by the following signature.

-/n f 4ege	 9- /Z/ -gv
M. A. Bell	 Date
Manager
Processing and Analytical Laboratories
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242-EVAPORATOR FEED CHARACTERIZATION

INORGANIC CASE NARRATIVE

Introduction

The analysis of samples in support of the 242-A Evaporator Feed
Characterization Project for Fiscal Year 1991, was performed by
the 222-S Laboratory during the last quarter of 1991 and completed
during the first quarter of 1992. Samples received and analyzed
for the inorganic and conventional parameters were performed using
methods specified in the Statement of Work (SOW), WHC-SOW-91-0002
Westinghouse Hanford Company, 242-A Evaporator Feed

r
	

Characterization Project Fiscal Year 1991, September 1991.

Samples submitted to the laboratory were identified as:

r;+	
1.	 TK-102-AW (referred to as 102AW in the remainder of this report) the

feed tank prior to the evaporator.

2. 'TK-106-AW (referred to as 106AW in the remainder of this report) one of
the candidate feed tanks into 102AW.

3. TK-103-AP (referred to as 103AP in the remainder of this report) the
other candidate feed tank into 102AW.

The inorganic constituents requested for analysis on the three tanks were
divided into the following categories; metals by Inductively Coupled Plasma
(ICP), metals by Atomic Absorption Spectroscopy (AAS), and conventional
parameters by specified methods. The results were obtained using approved
methods as specified in Table I of the SOW. Quality analyses, including
number and frequency, were performed in accordance to guidance found in Table
2 of the SOW. The parameters analyzed for from the three tanks are:

Metals by ICP

Silver Ag
Aluminum Al
Barium Ba
Cadmium Cd
Chromium Cr
Iron Fe
Magnesium Mg
Manganese Mn
Sodium Na
Lead Pb
Zinc Zn

1 of 2
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242-EVAPORATOR FEED CHARACTERIZATION

INORGANICS CASE NARRATIVE

Problems encountered:

Samples from the two candidate and one feed tank into the evaporator
were received into the 222-S laboratory during the laboratory's transition
period from process to environmental analysis. This transition period
signaled a change in the analytical protocols required to meet different, and
in some cases, more stringent conditions. Most of the problems encountered
during this work effort can be attributed to the response of the laboratory to
these changing requirements. Nevertheless, the data generated for these
samples was obtained using the best available laboratory practice at the time
of sample analysis. The following problems were observed to have occurred
throughout the samples submitted from tanks 102AW,,103AP, and 106AW:

(1) In a few cases,.the analytical data cards are not corrected with one line,
an initial and a date. Also, due to insufficient training, the chemists
signed the analytical data card in the incorrect location. Though the
analytical data cards were signed by the cognizant chemists, they were often
signed in the inappropriate location on the card. This indicated the need for
appropriate training to address this problem. This training effort has begun.

The Extension "1621" on the data cards represent an old extension which
specifically denotes "TOC" analysis.

(2) InstrumenT`Qetection i its If DL1. Detection limits for the parameters
,.	 determined were obtained using the method prescribed by the US EPA. The

instrument detection limits for the metals determined by Inductively Coupled
Plasma (ICP), Atomic Absorption (AA), Ion Chromatograph (IC) and classical
methods are obtained from an aqueous matrix. The instrument detection limits
for the analytes on actual evaporator feed or candidate tanks would probably
be higher due to matrix efforts. The standards used to prepare the solutions
for the detection limit determinations were obtained from bonifide and
reliable sources. The procedure basically requires the analysis of seven
replicates of the analyte at a concentration two times the noise level for the
instrument. Following this protocol, the instrument detection limits were met
or exceeded when compared to the IDC's in the Request for Special Analyses
(RSA). Typical instrument detection limits obtained during this work effort
are listed below:

loft
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Detection Limits of Radionuclides

Listed below are the detection limits for indicated radionuclides for samples
R9415, R9416, R9417, and R9418.

Radionuclide DL uCi/L

Pu-239 7.6x10 -3

Sr-90 6.6x10-'
Total Beta 5.1x10*'
Total Alpha 3.7x10''

H-3 7.7x10 -3

Total U 4.0x10'` g 
Co-60 5.0x10'0T
Cs-134 6.0x10*0

Cs-137 9.0x10*0

Y Ce-144 4.5x10*'
Eu-154 1.840*'
Eu-155 1.1X10*'
Nb-94 5.0x10 *0

Ra-226* 1.8x10*'
Ru-106 1.1x10'1
Sn-113 6.0x10 *0

*Based on the gamma peak of daughter Bi-204

The gamma limits are based on the background spectrum of the Ge detector which
was used for counting of the above mentioned samples.	 The data reduction of
the background gamma spectrum was done under the same parameters (sample size,
sample geometry, and counting time) as used for the samples.	 Note that the
limits will	 change in the sample depending on the presence of other
radionuclides, their gamma-ray energies,	 intensities,	 and their levels of
activity.

5.3.1



samples. The check standards run for this batch of samples for the
Differential Scanning Calorimetry (DSC) indicate good reproducibility.

Radiochemical Analysis 	
WHC-SD-WM-DP-025

Customer Sample#	 Lab I.D.# Addendum 4 Rev 0

2291-1-4	 R9415
2291-2-4	 R9416
2291-3-4	 R9417
2291-4-4	 R9418

Radiochemical analysis was run on the above samples. Insufficient sample was
found for the analysis of americium 241 for all of these samples. The
americium 241 was analyzed on the riser sample submitted later during this
work effort (see results for samples 2AW-BO-1 (R332) and 2AW-BD-2 (R333)).
Duplicates were run on sample 2291-1-4 (R9415) and selected radionuclides were
run in duplicate for samples 2291-2-4 (R416) and 2291-3-4 (R9417). The
samplers, in an attempt to get the smallest sample possible, failed to get
enough sample to perform all radiochemical analyses. Check standards results
for cesium 137 on 2291-1-4 (R9415) were 101.1 and 102.5%. The RPD for the
duplicates were within the limits. The spike recovery values for cesium 137

r	 was 105.7%, Total Beta was 97.1% and Total Alpha was 94.8%. These values
imply good precision and accuracy of the method.

Metals Analysis

Customer Sample #	 Lab I.D. #
2291-1-1	 R9394
2291-2-1	 R9395
2291-3-1	 R9396
2291-4-1	 R3997

Inductively Coupled Plasma (ICP) was used to analyze for eleven metals in the
above samples. Sample 2291-1-1 (R9394) was run in duplicate. The RPD for
magnesium was 143%. The check standards were 110 and 111% respectively. This
could imply matrix interference or contamination problems. The RPD for iron
was 122% with check standard results at 150 and 162%. The high bias of the
check standards imply contamination or spectral problems. Also, aluminum and
sodium produced data showing extremely high check standard results, before and
after sample analysis. These high values appear for all samples within this
batch and imply contamination problems.

Check Standard Check Standard
#1	 #2

aluminum	 141.2%	 139.8%
sodium	 194.4%	 196.5%

Riser #22A Radiochemical Analysis

Customer I.D. #	 Lab I.D.#

2AW-BO-1 (R332)	 R1626
2AW-BD-2 (R333)	 R1627

2OF3
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From:	 Office of Sample Management
	

16500-90-090
Phone:	 3-3869 MO-346/20OW T6-08
Date:	 November 26, 1990
Subject:	 RECOMMENDATIONS FOR TANK FARM WASTE ANALYSES

To:	 T. D. Blankenship

LL
	R1-62

cc: J. D. BriggsytA/-?	T6-14
J. A. Eacker	 R1-51
D. L. Halgren 	 R1-51
J. H. Kessner3	 T6-08
E. J. Kosiancic	 SO-61
C. R. Stroup	 176-07
RLW File/LB

	

r.	 Reference: Internal Memo, T. D. Blankenship to E. J. Kosiancic, "Tank Farm
Waste Analysis Requirements," dated September 10, 1990.

	

f.	 The referenced Internal Memo requests.information regarding laboratory
analytical capacity for a variety of analytes to support Tank Farm and
Evaporator operations. Specific comments and suggestions for each have been
prepared along with information on suggested minimum quantitation limits
(MQLs) for the needed analyses and recommended reporting , formats. With the
exception of Nb94 , all requested analyses are currently performed on-site.
Laboratory capacity exists to support these programs if sufficient
prescheduling of activities is done to coordinate with times of high sample
throughput in the laboratory (e.g., single shell tank sampling).

The discussions that follow are based on the assumption that the laboratory
^-	 will be performing "standard" regulatory type analysis. Analysis MQLs are

based on proven laboratory experience, turnaround times are based on
requirements in the Tri-Party agreement, and reporting/validation formats
based on WHC-CM-5-3, Section 2.0, "Data Validation for RCRA Analyses." This
information is summarized in the following attached tables:

Table 1	 MQLs for Inorganic Analysis
Table 2	 MQLs for Radionuclide Analysis
Table 3	 MQLs for Organic Analysis (these are CLP requirements

but will form the basis for all organic analysis)
Table 4	 Sample Turnaround Times
Table 5	 Result Reporting/Validation
Table 6	 Validation Criteria - Generic Data Quality Objectives

(Dgos)

If specific needs different from this standard are required for a given
program, these needs must be defined in the program's Waste Analysis Plan
(WAP) or equivalent documentation and negotiated with the laboratory to assure

77-7
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T. D. Blankenship
	

16500-90-090
Page 3
November 26, 1990

Samples having greater than normal P038 (e.g., associated with previous
irradiated thorium processing) Sctivity will be detectable using the current
procedures. In these cases, Pu a activity can be quantified either using a
special analysis or through determination of isotopic ratios based on mass
spectral analysis.

Analysis of Samples for the 242-A Evaporator:

All analyses identified in the Internal Memo appear to be for hazardous waste
designation needs. It should be noted that analysis of the vent stack will
require the installation of specialized gas sampling equipment.

General Comments:

Analysis of two major hazardous waste designation groups were not requested
for any of the streams; semivolatile organics and Toxicity Characteristic
Leaching Procedure (TCLP). If these analyses have not been assessed for
inclusion in the requested analysis, it is recommended that they are reviewed
for inclusion.

The current schedule for implementation of organic analysis capacity at 222-S
Laboratory is for early in 1991, most probably after March 1, 1991. Until
capacity becomes available at 222-S Laboratory, organic analyses (VOA and TOX)
will be performed by the Pacific Northwest Laboratories (PNL). This will
require transhipping of samples sent to 222-S Laboratory, but should not
seriously affect result turnaround or quality.

Estimated cost information for the requested analyses is shown in Table 7.
These costs are based on analysis of organic components at PNL. When organic
capability is available at 222-S Laboratory, costs will be reduced slightly.
Addition of semivolatile organic analysis to the lists would increase costs
$2000 per analysis. Addition of TCLP to the list would increase analysis
costs $1500 for those samples containing greater than 1% solids. For liquid
only samples, no additional preparation is required for TCLP and the analytes
of concern are already included in the analysis requests.

g.9
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TABLE 1
D ANALYSIS MINIMUM QUANTITATION LEVELS
for TANK FARM WASTE ANALYSES

Analvte High Salt	 Low Salt Analvte High Salt Low Salt
Liouid or	 Liouid Liouid or Liouid
Solid/Slurry Solid/Slurry

Analyzed by Inductively Coupled Plasma Spectroscopy (ICP)

Al 50	 0.5 As 20 0.2
Ba 2	 0.02 Bi 100 0.5
B 20	 0.05 Cd 2 0.02
Ca 0.2	 0.002 Ce 100 1
Cr 5	 0.05 Co 20 0.2
Cu 20	 0.2 Eu 2 0.02
Fe 10	 0.01 La 20 0.2

- Pb 30	 0.3 Li 3 0.03
Mg 0.1	 0.001 Mn 2 0.02

T Hg 5	 0.05 Mo 5 0.05
Nd 250	 2.5 Ni 20 0.2
P 50	 0.5 K 250 2.5
Sm 200	 2 Se 100 1
Si 100	 0.5 Ag 30 0.3
Na 60	 0.6 Sr 2 0.02
S 60	 0.6 Ta 50 0.5
Th 20	 0.2 Sn 2 0.02
Ti 30	 0.06 W 200 0.5
U 1500	 15 Zn 2 0.02
Zr 80	 0.1

TM Analyzed by Specific Atomic Absorption Techniques
Yu

As 5	 0.05 Hg 3 0.03
Se 5	 0.05

Anion Analysis by DIONEX

F 6000	 10 Cl 4000 5
NO3 20000	 10 NOZ 20000 10
PO4 10000	 10 S0^ 10000 10

Specific Analysis

CO3	5000	 50	 TOC(carbon) 5000	 50
CN	 0.1	 0.01	 NH4	 5000	 50
U	 100	 1	 TOX(chlorine)100	 10
OH	 0.2	 0.002	 DSC

Values for solids are as ug/g 	 60 11Values for liquids are as ug/ml
^DSC will be used to screen for the presence of exothermic reactions.
Specific quantitation limits are not required for this screening

r<%.
It-
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TABLE 3

TARCET COMPOUND LIST (TCL) AND CONTRACT REQUIRED QUANTITATION LIMITS (CRQL)

Quantltatton Ltm Lts•

	

Water	 Sall	 on Column
Pesrtrte,es/Arnelors	 CAS Number- ur/L	 ur/Ke	 fort

98. alpha-BHC 319.04-6 0.05 1.7 5
99. beta•BHC 319-85-7 0.05 1.7 5

100. delta-BHC 319-86.8 0.05 1.7 5
101. gamma-8HC (LLndane) 58.89-9 0.05 1.7 5
102. Heptachlor 76-44.8 0.05 1.7 5

103. Aldrin 309-00-2 0.05 1.7 5
104. Heptachlor epoxide 1024.57.3 0.05 1.7 5
105. Endosulfan I 959-98.8 0.05 1.7 5
106. DLeldrLn 60.57.1 0.10 3.3 10
107. 4,4'-DOE 72-55.9 0.10 3.3 10

108. Endrin 72-20-8 0.10 3.3 10
109. Endosulfan II 33213-65.9 0.10 3.3 LO
110. 4,4'-DDD 72.54-8 0.10 3.3 10

n` 111. Endosulfan sulfate 1031.07-8 0.10 3.3 10
112. 4,4'-DDT 50.29.3 0.10 3.3 10

113. Methoxychlor 72-43-5 0.50 17.0 50
114. Endrin ketone 53494-70.5 0.10 3.3 10
115. Endrin aldehyde 7421.36-3 0.10 3.3 10
116. alpha-Chlordane 5103-71.9 0.05 1.7 5
117. gamma-Chlordane 5103-74.2 0.05 1.7 5

,. 118. Toxaphene 8001.35-2 5.0 170.0 500
119. Aroclor-1016 12674-11.2 1.0 33.0 100

__• 120. Aroclor-1221 11104-28.2 1.0 33.0 100
121. Aroclor-1232 11141-16-5 2.0 67.0 200

_ 122. Aroclor-1242 53469.21.9 1.0 33.0 too

123. Aroclor-1248 12672-29-6 1.0 33.0 100
124. Aroclor-1254 11097-69-1 1.0 33.0 100
125. Aroclor-1260 11096.82-5 1.0 33.0 100

+ Quantitation limits listed for soil/sediment are based on vet weight. The
quantltatlon limits calculated by the laboratory for soil/sedLment.
calculated on dry weight basis as required by the contract, will be higher.

There is no differentiation between the preparation of low and medLum soil
samples in this method for the analysis of Pesticides/Aroclors.

6e13
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TARGET COMPOUND LIST (TCL) AND CONTRACT REQUIRED QUANTITATION LIMITS (CRQL)

Ouantitatton Limits*
Low Med. On

Water 5211 5211 Column
Senivolatiles	 -CAS Number ue/L u8/Ky ue/Kt (nlj

34. Phenol 108.95.2 10 330 10000 (20)
35. bls(2-Chloraethyl) other 111-44-4 10 330 10000 (20)
36. 2-Chlorophenol 95.57.8 10 330 10000 (20)
37. 1.3-Dlehlorobenzana 541-73-1 10 330 10000 (20)
38. 1.4-Dlehlorobenzana 106-46.7 10 330 10000 (20)

39. 1,2-Dlehlorobenzans 95.50.1 LO 330 10000 (20)
40. 2-Hathylphonol 95-49.7 10 330 10000 (20)
41. 2,21-oxybis

(1-Chloropropane) o 108-60.1 10 330 10000 (20)
n 42. 4-Hethylphenol 106-44.5 10 330 10000 (20)

43. N-NLtroso-dL-n-
dlpropylamine 621-64-7 10 330 10000 (20)

44. Hexachloroethans 67.72-1 10 330 10000 (20)
45. Nltrobanzens 98-95-3 10 330 10000 (20)
46. Isophorone 78.59.1 10 330 10000 (20)
47. 2-NLtrophenol 88.75.5 10 330 10000 (20)
48. 2.4-01methylphenol 105.67-9 10 330 10000 (20)

49. bLs(2-Chloroothoxy)
methane 111.91-1 10 330 10000 (20)

50 2.4-DLchlorophenol 120-83.2 10 330 10000 (20)
51. 1,2,4-Trichlorobanzens 120-82-1 10 330 10000 (20)
52. Naphthalene 91.20.3 10 330 10000 (20)

--	 53. 4-Chloroanlllne 106-47-8 10 330 10000 (20)

54. Hexachlorobutadlens 87-68.3 10 330 10000 (20)
55. 4-Chloro-3-mathylphenal 59-50.7 10 330 10000 (20)
56. 2-Hathylnaphthatene 91.57-6 LO 330 10000 (20)
57. HexachlorocyclopentadLens 77-47.4 10 330 10000 (20)
58. 2.4,6-Triehlorophenol 88.06-2 10 330 10000 (20)

95.95-4 50 1700 50000 (100)
91-58-7 10 330 10000 (20)
88.74.4 50 1700 50000 (100)
131-11-3 10 330 10000 (20)
208-96-8 10 330 10000 (20)

59. 2,4,5-Trichloraphenol
60. 2-Chloronaphthalonad
61. 2-NLtroanillne
62. Dlmethylphthalate
63. Acenaphthylons

64. 2,6-DLnitrotoluene
65. 3-NLtroanLILne
66. Acenaphthene
67. 2.4-Dinitrophenol
68. 4-Nitrophenol

a Previously known by the name bls(2-Chloroisopropyl) ether

C••

(20)
(100)
(20)

(100)
(100)

6015

--PL
W-1-17-

6 _12

606-20 . 2 10 330 10000
99-09 . 2 50 1700 50000
83 . 32'-9 10 330 10000
51 . 28 . 5 50 1700 50000

100-02 . 7 50 1700 50000
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TABLE 4
SAMPLE RESULT TURNAROUND TIMES

Laboratory analysis and quality assurance documentation, excluding validation,
shall be limited to the following schedule:

Transuranic and hot cell analyses - 100 days annual average, but not to
exceed 140 days

Low-level and mixed waste (up to 100 mr/hr) analyses - 75 days annual
average, but not to exceed 90 days

Nonradioactive waste analyses - 50 days

Validated data packages will be issued within 21 days of receipt of the
results by the Office of Sample Management.

k9
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W

TABLE 6

VALIDATION CRITERIA - GENERIC DATA QUALITY OBJECTIVES

1. REQUESTED VERSUS REPORTED ANALYSES

All requested analyses shall be reported of accounted for.

2. HOLDING TIMES

Holding times shall be equivalent to RCRA defined times. If no RCRA
holding time exists, holding times will be 6 months unless specifically
defined in project specific documentation.

3. SURROGATE RECOVERY

Sample and blank surrogate recoveries must be between 80 and 120%.

4. MATRIX SPIKE/MATRIX SPIKE DUPLICATE

A matrix spike or matrix spike duplicate must be analyzed with every
analytical batch of every 20 samples, whichever is more frequent.
Control limits will be between 75 and 125% with t2O% relative percent
differences.

5. DUPLICATE ANALYSIS

Duplicate analysis must be performed with every analytical batch or
every 20 samples, whichever is more frequent. Control limits will be
±20%. If both sample and duplicate results are below the method
detection limit of sample quantitation limit, then no control limit
applies.

6. ANALYTICAL BLANKS

A minimum of one analytical blank must be analyzed for every batch or
every 20 samples, whichever is more frequent. No contaminants should be
detected in the blanks.

7. INITIAL AND CONTINUING CALIBRATION

Analytical instrumentation shall be calibrated in accordance with
requirements specific to the instrumentation and methods of procedures
employed.

8. GC/MS TUNE

Ion abundance results and tuning frequency requirements must be as
specified in the method employed for analysis.

9. INTERNAL STANDARDS	 - 61 19
Internal Standard area counts and retention time differences from the
associated calibration standard must be within the control limits
specified by the methods or procedure used.	 __ ^F
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TABLE 7
ESTIMATED COSTS

CHARACTERIZATION OF WASTE STREAMS DICHSRGED TO DOUBLE SHELL TANKS

Analysis for processing parameters	 5500/sample

Analysis for hazwaste designation	 55000/sample

DOUBLE SHELL TANK CHARACTERIZATION

Analysis for hazewaste designation	 510000/sample

ANALYSIS OF SAMPLES FROM 242-A EVAPORTOR

Analysis of feed tank 55000/sample

Analysis of Process Condensate 52500/sample

Analysis of Slurry Product 55000/sample

^^	 Analysis of Steam Condensate 54000/sample

Analysis of Cooling Water 54000/sample

Analysis of Vent Gases 52000/sample

6^ 21
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SINGLE SHELL TANK PROJECT
Analytical Detection Limits

October 12, 1990

The following detection.limits are derived on ideal matrices. These values were
derived by using either calibration standards or pure matrix standards.
Detection limits on actual single shell tank samples are likely to be much
higher. No information regarding procedure detection limits is available for
procedures not listed in this report.

Procedure	 LA-355-131
Arsenic Analysis by Hydride Generation Atomic Absorption

.7	 Detection Limit -	 0.005 ppm inssolution
Typical sample dilution for the Fusion Dissolution was 0.00259/mL.
Typical sample dilution for the Water Digestion was 	 0.010g/mL.
Typical sample dilution for the acid Digestion was 	 0.0109/mL.

Procedure	 LIW25-102
Mercury Analysis by Atomic Absorption Manual Cold Vapor Technique

Detection limit -	 0.002 ppm in solution
Typical sample dilution for the Fusion Dissolution was 0.00259/mL.
Typical sample dilution for the Water Digestion was 	 0.0109/mL.
Typical sample dilution for the acid Digestion was 	 0.0109/mL.
Solids were analyzed directly.

Procedure LA-362-131
Selenium Analysis by Hydride Generation Atomic Absorption

Detection Limit	 - 0.005 ppm in solution
Typical sample dilution for the Fusion Dissolution was 0.00259/mL.
Typical sample dilution for the Water Digestion was 0.0109/mL.
Typical sample dilution for the acid Digestion was O.OlOg/mL.

7,1
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Procedure: LA-505-151 (Nominal Detection Limits)

Inductively Coupled Plasma (ICP) Emission Spectrometer Operations and
Analysis.

Typical sample dilution for the Fusion Dissolution was 0.00019 g/mL.

Typical sample dilution for the Water Digestion was 0.000476 9/mL.

Typical sample dilution for the Acid Digestion was 0.000476 g/mL

Instrument Detection Limit ppm.

Aluminum 0.0745 Antimony 0.1424
Arsenic 0.0223 Barium 0.0026
Beryllium 0.0006 Bismuth 0.0039
Boron 0.0003 Cadmium 0.0039
Calcium 0.0002 Cerium 0.1359
Chromium 0.0039 Cobalt 0.0246
Copper 0.0158 Europium 0.0024
Iron 0.0073 Lanthanum 0.0141
Lead 0.0273 Lithium 0.0032
Magnesium 0.0001 Manganese 0.0011
Mercury 0.0036 Molybdenum 0.0049
Neodymium 0.2130 Nickel 0.0147

Phosphorous 0.0308 Potassium 0.2122
Samarium 0.1525 Selenium 0.0631
Silicon 0.0314 Silver 0.0103
Sodium 0.0483 Strontium 0.0010
Sulfur 0.0163 Tantalum 0.0273
Thallium 0.0646 Thorium 0.0122
Tin 0.0144 Titanium 0.0035

Tungsten 0.0273 Uranium 1.1405
Vanadium 0.0186 Zinc 0.0017
Zirconium 0.0141

•7e3



TAN K FAR	 -N^ OPERATING ^. QCEDURE.;,.".,:1,FARM
WHC-SD-WM-DP-025
Addendum 4 Rev 0

CHAIN OF CUSTODY

P;iul	 Haiah 373-4655
It 
W of . lacllno:.Mowilllk:- N/A N/A

Method of Shipment.l. R-Plant Sample Truck

Shipped .	 VO 797-^, I	 h

SAMPLING INFORMATION

.sample Celi î i X /J--?/ Filial /-/V

^"I * TK 102-AW, Riser ►22A ctpeoey, lloet'lsR;_l

Pis palc xo+:
N/A

SUPERVISION REVIEW:	 's:reele-t	 DATE: 11-17-7,1

$opt# suitor	 $a•pite $chodul* Nueliar

242-A Statement of Work
PAW-RD-1	 WHC-SOW-91-0002

R - 3J?Q

ruATu nc oncecreTnu

latInciulshed Received by: Dat•/Tim:
//-/

lotInquished by Dote/Time:

Net Intfulahed byt ' lecolvecityt Date/Times

latfrquishad by: Received by: Cate/Timat

Documant^ Me PageN, W	 V/Mad N 4

9

.	 I	 I
I



WHC-0414-0-025

Addendum 4 Rev 0

CHAIN OF CUSTODY
Coepeny^Conteet ;Y1a;: Paul Haigh

.A,. 
¢	 ^^-`'"'`^^•,telephonr.,..x 	_,-: 373 - 4655

efll of 'l'idl n 	 MOy3
nD	 , _:,

as a	 m	 r.:3xxx	 t
i.0}t.it. Prapert^ Flo ^° A

Necbed of sh IPA^[t B-Plant Sample Truck

'722-S Lab

SAMPLING INFORMATION

Semple Collected lih	 e	 -:Det	 _.' //- 13 -'r/ yTl	 s /2 D '
;seep!«LOcatl66C TK 102-AW	 Riser 1 22A u.a.codyW::.el r, y2y
= l	 ,;?r ks	 x	

f
NA

^^	 x ^ ra ^s
:.Pie ehat.orMsespto x.71	 ^	 H

G -^	 t'I.^^bD^ar:and	 N/A

SUPERVISION REVIEW:	 Ia.111t	 DATE: //-/.? -9/

Sample Number	 Sample Schedule Number

^74F-A taje ID nt
2AW-BD-2	 H -SOW

S
-9 -002 of Work

R zJ.J l

CHAIN OF POSSESSTON

Rellnquished bys	 H/ Deceived by Date/Tim: /l-16-f 
I DOJ

Relinquished byt Reee	 ed bys	 a Oete/Tlee:

—	 O
Deflnqulshed trys RQc*tvA byt Dete/T lee:

Relinquished hyt Received bys Dete/Tlees

___ • li



DON'T SAY IT --- Write It! Addendum M 4 D Revv 20	 DATE	 /̂Q1

TO	 FROM,	 tkr	 _

0

0
	 /7/

i i

*S+	 0
	 I

+ 	 'TO MWE LIFE LAST, PUT SAFETY FIMT' 	 C a%dYi .	 +

q,000^1011 •y^l 	

/!rl DON'T SAY IT --- [rite It!	
DATE

TO	 FROM	 i^IA.LJ

Q€TA M-ABLF COPY

.^	 'TO MAKE LIFE LAST, PUT SAFETY FIRST' 	 +

"71

T



clips (in cans)

custody seals

hazard labels

in good condition

broken

other

S. Samples have:

9. Samples are:

tape

appropriate sample

Oleaking

have air bubbles

12

SAMPLE CHECK-IN LIST

wqc-SD-OV -	 cpe/c) —h

,,	
Addendum 4 Rev 0

Date/Time Received //
^
^--/5_	 Client Name

Project/Client f alll-A &)- /O,2 >:14J Batch or Case / O AeJ
/Slze w -A/

Cooler 1 0 (if noted on outside of cooler) 	 I'F—.S ^N & 4 A `!2 1-2-

1. Condition of shipping container? eox_	 _(/

2. Custody Seals on cooler intact? Yes 0 No [ ]

3. Custody Seals dated and signed? Yes 04 No [ ]

4. Chain of Custody record is taped on inside of cooler lid? Yes [ ] No [ ]^A

S. Vermiculite/packing material is: Net [ ] Dry [ ] 	 04

6. Each sample is in a plastic bag? Yes [ ] No [ ) 	 Al A

7. Number of sample containers in cooler:
rn

10. Samples received at	 *C. Coolant type AYA

11. The following paperwork should be accounted for (N/A if not applicable):

Chain of Custody 1(s) to1) -

Request for Analysis 1(5)

Airbill 1	 nJ/ V, 	 Carrier 2ri^/'n dstoC

12. Have any anomalies been identified above? Yes PQ No [ ]

13. Memos have been initiated for all anomalies identified above?

Printed Name/Signature M/^ sM	 E:/Time	 v	 C)
Page 1 of

13

"' •	 15



101wc—', 
Lim nn nit

Addendum 4 Rev 0

CHAIN OF CUSTODY

cony contact	 C. C. Pitkoff	 T•l •^•	 -' 3-2408

silt of Laolnp No. '; N/A	 1.0fisitim Property No. 	 N/A

Method or shipment `! Sample Truck

..shipped to	 222-5

SAMPLING INFORMATION

.Semple Collected by:_. 	 C .	 EDate '^ : /i';.	 Time

Sample loe tloru 	 vy —	 •'1"'	 A
Remarks	 ^ ^^ ^!

Ice Che yore	 field Logbook mind
Page	

N/A
No	 s:

Sample Number	 Semple Schedule Number

2A WW19 1- 3	 FSS-T-630-00001, FD-A, Routine 2

CHAIN OF POSS	 ON

R el inquish Received by: Date/Time:
-/2-

Relinqui	 Rt by Rec	 ed try: Date/Time:

Le• t	 .	 1

Relinquished by: Received 4el Date/Time:

Relinquished by: Received by: Date/Time:

17
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u WHG-su WM D^-025
Addendum 4 Rev 0

ate/Time Received /-p ^/'/	 Client Name

C; w 6/ i 9/- 3

Project/Client 1 ql— 201 •H 'J 	 Batch or Case 1	 22A

Cooler 1 0 or noted on outside of cooler) 	 —^

1. Condition of shipping container?

2. Custody Seals on cooler Intact?	 Yes [x)	 No [ J

3. Custody Seals dated and signed? Yes [14	 No [ ]

4. Chain of Custody record is taped on inside of cooler lid? Yes [ ] No [/I /3A

S. Vermiculite/packing material is: Net [ ] Dry [ ] 	 Al,#

6. Each sample is in a plastic bag? Yes [ ] No [ ] 	 /v .i

7. number of sample containers in cooler:

8. Samples have:	 clips (in cans)	 tape

custody seals	 appropriate sample
labels

hazard labels

9. Samples are:	 in good condition	 leaking

broken	 have air bubbles

other

10. Samples received at 4)/A °C. Coolant type
11. The following paperwork should be accounted for (N/A if'not applicable):

Chain of Custody 1(s)	

II
Request for Analysis (S)

Airbill 1r1	 Carrier,

12. (lave any anomalies been identified above? Yes [ J No ^J

13. Memos have been initiated for all anomalies identified above? Yes [ ]

Printed Name/Signature	 BOff	 ate/Time	 1
Pogo I

BEST AVAILABLE COPY 
13

19
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Addendum 4 Rev U

PROCEDURE

t.?

^r

T

CHAIN OF CUSTODY

. Company , COhcset Tetaphons

Rill of Lading No N/A Of fsita Property Nor	 " N/A

Method a€ shipmene • s Sample Truck

.Shipped to .: 222-S

SAMPLING INFORMATION

, Sample'Csl t Reted by s, L D.e	 (0 +	.£ Time yf
Sample L« ttay'.'^3'

14 1 - ALJ — II pNK	 IC -l%-J

.Ramarlta y" f'§r^ryc SKI,„ /J

ice No..	 pr SamPLe^-`
- PI	 No.

— Field Lagb*	 ir:d	 N/A'.Pad No."

sample Number	 saspte Schedule Number

24 .1_=4/--/	 FSS—T-630=00001, FO -A. Routine 2

CHAIN OF POSSESSION

Rel lnquish	 by Received	

2LWC_
Date/Tice:

l	 is	 ^yy J

l

Received byt	 `A

(

Dat

Tier

UTlsr^	 / O-

1
I

5
!ilpish	 by: Received bYy: Date/s:

Relinquished byt Received by: Date/Tim:

Doe:amer:t No	 r < a	 t	 - Rev/Mod	 Pepe .

TO `080 030:: h «. ' x	 • `C 1	 15

21.
rRlmlR'.•nm.:v^..a^.,a...,.i...._. 	 ^..n-:.^rwr...^.......r..........-,. .. ._...^_. ..	 ......y__.___•. _



WHC-SD-WM-DR-0?5
,,,,aqddendum 4 Rev 0

Date/Time Received	 -^-9/	 oz/o !u3 	 Client Name	 C.C• J61 77Gef t

Project/Client /	 7 4 1/-A*)- 4A•r//e	 Batch or Case / 2JS&-72 tt 2214-

^¢^jG.t+od-= G.C./^ir^[off'-	 5.^..dG
P) 6

•3D. zA-cv s-za4/-/

Cooler 1 0 (if noted on outside of cooler)	 13 —/8' 

1. Condition of shipping container?	 ^__
2. Custody Seals on-cae^sr intact?	 Yes [ ]	 No [ J Awn

3. Custody Seals dated and signed?	 Yes [ )	 No [ J su"t,L.^^

4. Chain of Custody record is taped-on i Yes (3J	 No ( ]

S. Vermiculite/packing material is:	 Wet [ J	 Dry [ ]	 A/,+

6. Each sample is in a plastic bag?	 Yes [ ]	 No [ ]	 y A

7. Number of sample containers in cooler: 	 1

B. Samples have:	 JVA	 clips ( in cans) N+ tape

'o	 custody seals 3 appp
els
ropriate sample

,..,
hazard. labels

lab

9. Samples are:	 3 in good condition ft/o leaking

A,# 	 broken fig•_ have air bubbles

,lV? other

10. Samples received at W& °C.	 Coolant type	 oVA-
11. The following paperwork should be accounted for (N/A if not applicable):

m Chain of Custody 1(s) C ^
VOW^2^

-

Request for Analysis 1(r)	 liL
ZE

Airbill 1 ,	 &A-	 Carrier T^f_

12. Have any anomalies been identified above?	 Yes [ ] No [^

13. Memos have been initiated for all anomalies identified above? Yes [rr^

	Printed Name/Signature / 	 Date/Time !v- 7- 9
Fogy- t !/^

	13 	 Y
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N aenaum w nev U

TANKF^4RM PLp►NTOPERATING" PROCEDURE

CHAIN OF CUSTODY
caipanv Bonet Telephone

ettl of Lading No,' , N/A Dtfs to propertyN N/A

M shed or Wpmant Sample Truck

shipped ta`. 222-5

SAMPLING INFORMATION

Sampl• Col feted by L Datt'^ 4C;;,
	

,. Time'

iwpl. Lxatians	 ;,'; I,. PcLJ —	 11 "V,	 I OZ—Al..t_1
r

ice chest or^saryle.
PigNo..,....	 ...;:	 .,,..,,

— il.idct.oRiwot arld	 ^`
-. page'NO	 •, ><:.	 `.:>s.

N/A

h1GAI ION

sample Number	 Sample Schedule Number

2ALISZ9/—/	 FSS-T-630-00001. FO-A_ Routine 2

r l4ATM flC DACCCCCMU

Re t tnquish	 by -__. •-	 --/f-•Received Date/Tice:

Rece ived try: Dete/T lme	 7	 /	 r^

Inquish	 by: Received bv: Date/Time:

Relinquished by: Received by: Date/Time:

SI # ^Q ^111Igl
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SAMPLE CHECK-IN LIST
SAMPLE NUMBER MATRIXWHC-SD-wM-DP-025

Addendum 4 Rev 0

W11C ID
NUMBER

SAMPLE LABEL
NUMBER

PNL ID
NUMBER

AGREEMENT
OF

INFORMATION?

z7-7A* 12AW5aa9l-I
7111fll

P"7/011/

n

Pave 2 of 2

14

i
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1	 a

0

19

I

t^7 (0184

^UU`r

WHC-SO-WM-OP-025

i-

00.6000-347 (10189)	 j

t

-11 ^WO 7 -ryas cWLh "' u" Y ncv	
Date Sampled

l^^ll c Z3	 LABORATORY(D
Time Sampled

nple Site or Sampling ID	 O	 Date Received at 222-5 Time Received at 222-S

I -	 c:l

''.
	

ed by (Signature ) RPT Release (S	 Dose Rate

nmdant5ignature)	 Date Anal ysO	 Disposal Date
Complete

u.
menl5

of No. TecNReceivor(Signature) Date Envy Code Comments

lc

"t

`3 Q

_ a

I
f

I

Y^

I

-i

1
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SAMPLE CHECK-IN LIST	 WHC-SD-WM-DP-025

SAMPLE NUMBER MATRIX 	 Addendum 4 Rev 0

WHC ID
NUMBER

SAMPLE LABEL
NUMBER

PNL ID
NUMBER

AGREEMENT
OF

INFORMATION?

 Li

q
.2

3
y

VOA

L

O

aid

rn

-y

M,

rn



rr tape

appropriate sample
labels

leaking

have air bubbles

az
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WHC-SD-WM-DP-025
Addendum 4 Rev 0

Date/Time Received	 Client Name

Project/Client ! rQQI A^ — 110d-A	 Batch or Case ! /Oc
l —A W

Cooler 1 0 (if noted on outside of cooler) 	 e!!;	 -,5w

1. Condition of shipping container? 6r—rj

2. Custody Seals on cooler Intact? 	 Yes D4	 No [ ]

3. Custody Seals dated and signed? Yes 	 No [ ]

4. Chain of Custody record 1s taped on inside of cooler lid? Yes [ ] No [ ] A)A

S. Vermiculite/packing material 1s: Wet [ ] Dry [ ] 	 X7.4

6. Each sample is in a plastic bag? Yes [ ] No [ J	 A-) A

7. Number of sample containers In cooler:

8. Samples have:	 clips (in cans)

custody seals

hazard labels

9. Samples are:	 in good condition

broken

other

10. Samples received at A* °C. Coolant type
11. The following paperwork should be accounted for (N/A If not applicable):

Chain of Custody !(s) I 7*-
Request for Analysis 1(5)' '

Airbill ! /)Ia	 Carrier ( ,042,1 Q4=24.<
12. Have any anomalies been identified above? Yes [ ] No [>4

13. Memos have been initiated for all anomalies Identified above? Yes [ ]

Printed Name/Signature	 (^r, Hate/Time	 /d
rage 1 of 2	 / 3/vJb

13 

33



=ARM PLANT OPERATWG`PROCEDURE
WK-2-0-0-025
Addendum 4 Rev 0

CHAIN OF CUSTODY

Company contact

.^Silt of Lading

era

e Truck

/G 15-1

-1ca chest or sample 	 fiatd logbook and	 N/A

SAMPLE IDENTIFICATION

Sample Number	 Sample Schedule NuWmr

2A ij-r.22-9 171.	 FSS-T-63040001. FO-A. Routine 2

CHATN OF pn99F9ATnm
Relinquished by:^ Recet od by Date/Time:

Retl	 ished by: R	 •	 lay: Date/T1
O	 ^s,

Relinquis ed by: Received Date/Time:

Relinquished by: Received by: Date/Time:

vx^o.,V 49 >r



SAMPLE CHECK-IN LIST 	 WHC-SD-WM-DP-025

SAMPLE NUMBER MATRIX	 Addendum 4 Rev 0

WHC ID
NUMBER

SAMPLE LABEL
NUMBER

e

NUMBER

AGREEMENT
OF

INFORMATION?

rJ	
j/

cJ5Z.1 ^= A10

A

..,:1I

VI rn 2 of 2

14

3'7

1	 I
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g04')	 Addendum 4 Rev 0
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SIMPLE CHECIC-IN LIST WHC-SD-WM-DP-025

SAMPLE NUMBER MATRIX	
Addendum 4 Rev o

AGREEMENT
WHC ID
	

SAMPLE LABEL
	

PNL ID	 OF
NUMBER
	

NUMBER
	

NUMBER	 INFORMATION?

Pogo 2 of 2
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Addendum 4 Rev 0
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WHC-SD-WM-DP-025
Addendum 4 Rev 0

(PAGE 1 OF 4)

SUMMARY DATA REPORT

Project:	 242—A EVAPORATOR FEED CHARACTERIZATION
Tank:	 102AW
Customer ID: 2291-1-4,2291-2-4, 2291-3-4, 2291-4-4

Undigested Sample Results

n
Am 241

e`

GEA (Cs 137)
r^ Eu 154

Eu 155
Sn 113
Cs 134
Ru 103
RuRh 106
Co 60
Nb 94

rn	 CePr 144
Ra 226

Pu 239/240
Sr 90 (08-22-91)
Sr 90 (10-08-91)
Total Beta
Total Alpha
H3
U

Sample Sample Duplicate
R9415 R9415

INSUFFICIENT INSUFFICIENT
SAMPLE SAMPLE

1.46E+4 uCi/L 1.49E±4 uCi/L
<1.75E1 uCi/L <2.26E1 uCi/L
<3.82E1 uCi/L <3.79E1 uCi/L
<2.73E1 uCi/L <2.99E1 uCi/L

1.74E2 uCi/L 1.73E2 uCi/L
<2.14E1 uCi/L <2.32E1 uCi/L
<2.81 E2 uCi/L 5.34E2 uCi/L
<6.77 uCi/L <6.41 uCi/L
<5.49 uCi/L <5.70 uCi/L
<1.57E2 uCi/L <1.60E2 uCi/L
<3.16E2 uCi/L <3.13E2 uCi/L

7.78E-2 uCi/L NA
NA NA

10.31 uCi/L 9.41 uCi/L
1.44E+4 uCi/L 1.47E+4 uCi/L

<1.44 uCi/L <2.08 uCi/L
5.88 uCi/L NA
4.49E-3 g/L NA

45



WHC-SD-WM-DP-025
Addendum 4 'Rev 0

(PAGE 3 OF 4)

Sample Sample Duplicate
R9417 R9417

Ru 103 <1.15E1 uCi/L NA
RuRh 106 4.78E2 uCVL NA
Co 60 <2.57 uCi/L NA
Nb 94 <2.97 uCi/L NA
CePr 144 <7.67E1 uCi/L NA
Ra 226 3.07E2 uCi/L NA

Pu 239/240 1.29 uCi/L NA
.10 Sr 90 (10-08-91) 10.31 uCi/L 9.41	 uCi/L
N, Total Beta 1.47E+4 uCi/L NA

Total Alpha <2.16 uCi/L NArn
H3 5.56 uCi/L 5.83	 uCi/L
U 4.62E-3 g/L 4.26E-3	 g/L

M

Sample Sample Duplicate
R9418 R9418

Am 241 INSUFFICIENT INSUFFICIENT
SAMPLE SAMPLE

? GEA (Cs 137) 1.51 E+4 uCi/L, NA
Eu 154 <3.69E+1 uCi/L NA
Eu 155 <7.10E1 uCi/L NA
Sn 113 <3.95E1 uCi/L NA
Cs 134 1.62E2 uCi/L NA
Ru 103 <2.93E1 uCi/L NA
RuRh 106 <4.33E2 uCi/L NA
Co 60 <8.19 uCi/L NA
Nb 94 <7.55 uCi/L NA
CePr 144 <2.30E2 uCi/L NA
Ra 226 <4.12E2 uCi/L NA

_` r 4'7,



WHC-SD-WM-DP-025
Addendum 4 Rev 0

UNDIGESTED SAMPLE ANALYSIS RESULTS
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9	 13	
!	

)	 7i	 t	 '^	 i	 ',^

Tank:	 102AW	
PAGE 2 OF 2

Core:	 NA
Sample No.:	 R9415

Customer ID:	 2291-1-4

Check	 Duplicate	 Spike of	 Check
Standard	 Blank	 Sample	 Sample	 Sample	 Standard

CePr 144 < 1.57E2 UCK <1.60E2 uQ^L HRa 226 <3.16E2 uq L <3.13E2 ucl

Lab ID: R9413 R9414 R9415 NA

I

NA R9419

Pu 239 40 07-16-91 109.951% 1	 <7.64E-3 uq 7.78E-2 uq L 111.4

Lab ID: R9413 I I	 R9414 R9415-5786 R9415-5886 I NA R9419

Sr90 10-08-91 99.91% 1	 <3.28E-3 uq 10.31 uq L 9.41 IUCVL 92.9 %

Lab ID: R9413 R9414 R9415-5720 R9415-5820 NA R9419

Total Beta 06-20-91 991% 1	 9.58E-3 uq 1.44E+4 uCI L 1.47E+4 uq 102.4 %

Lab ID: R9413 R9414 R9415-5725 R9415-5825 NA R9419

Tdal AI	 a 06-20-91 110.541 % <9.23E-4 uq <1.44 uCl L <2.08 uq 97.81%

Lab ID: R9413 R9414 R9415 NA NA

1

R9419

H3 10-04-91 69.511% 1	 6.31E-1 uq 5.88 uCl L 1	
101.721%

Lab ID: R9413 R9414 R9415 NA NA R9419

Urarlum 10-08-91 97.81% 1	 <3.99E-7 L 4.49E-3 L 97.8 %

nE
rs xa n
CD I

3 VI
ao

c ^6 E3A O
m ^< o
N

CD cn
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CA
W

Tank:	 102AW	

PAGE 2 OF 2

Core:	 NA
Sample No.:	 R9416

Customer ID:	 2291-2-4

Check	 Duplicate	 Spike of	 Check
Standard	 Blank	 Sample	 Sample	 Sample	 Standard

CePr144 <1.53E+2 uCVL

Ra 226 <3.15E+2

tAb ID: R9413 R9414 R9416-5781 R9416-5881 NA R9419

Pu 23940 07-16-91 109.95 % <7.64E-3 uQ 3.69E-2 uC1 L 3.67E-2 up 111.4 %

Lab ID: R9413 R9414 NA NA NA R9419

Sr 90 08-22-91 96.5 % <3.49E-3 AQL 90.3 %

Lab ID: R9413 R9414 R9416 NA NA R9419

Sr 90 10-08-91 99.91% <3.28E-3 uC1 8.10 up 92.9 %

Lab ID: R9413 I 89414 R9416 NA 89416 R9419

Total Beta 06-21-91 99 % 9.58E-3 uCVL 1.32E+4 uq 97.1,% 102.4 %

Lab ID: R9413 R9414 R9416 NA R9416 I R9419

Total AI	 a 06-20-91 110.54 % <9.23E-4 ua 1.68 uC1 L 94.81% 97.81%

Lab ID: R9413 R9414 R9416 NA NA R9419

H3 10-04-91 69.51 % 6.31E-1	 I uCVL 5.65 uQ L 101.72 %

Lab ID: 89413 R9414 I R9416 NA NA R9419

Uranium 10-08-91 97.8 % <3.99E-7 1.88E-3 L 1
97.8 %

7D. =

a o

c i3 3̂po
z v
m i

< o
N

O (J^

6-A -ice.



M.
CA

Tank:	 102AW
Core :	 NA

Sample No.:	 89417
Customer ID:	 2291-3-4

Check	 Duplicate	 Spike of	 Check
Standard	 Blank	 Sample	 Sample	 Sample	 Standard

CePr 144 <7.67E+1 LOCl/-

Re 226 3.07E+2 uCVL

Lab ID: R9413 R9414 R9417 NA NA R9419

Pu 239/40 07-16-91 109.95 % <7.64E-3 uq L 1.29 uC1 111.4 %

Lab ID: R9413 89414 R9417-5786 R9417-5886 NA 89419

Sr 90 08-22-91 96.5 % <3.49E-3 uq 2.01E+1 uq 2.50E+1 UCYL 90.3 %

Lab ID: R9413 R9414 NA NA NA R9419

Sr 90 10-08-91 99.9 % <3.28E-3 uq uCVLI 92.9 %

Lab ID: R9413 R9414 R9417 NA NA R9419

Total Beta 06-21-91 99 % 9.58E-3 uq L 1.47E+4 uq 102.4 %

Lab ID: R9413 89414 R9417 NA NA R9419

Total Alpha 06-20-91 110.54 % <9.23E-4 uq <2.16 uq 97.8 %

Lab ID: R9413 R9414 R9417-5787 R9417-5887 NA T::89:41191

01721%H3 10-04-91 69.51 % 6.31E-1 uq L 5.56 uq L 5.83 uq

Lab ID: R9413 R9414 R9417-5740 R9417-5840 NA 89419

Uranium 10-OB-91 97.81% <3.99E-7 QtL 4.62E-3 L 4.26E-3 97.8 %
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Tank:	 102AW
Core:	 NA

Sample No.:	 R9418
Customer ID:	 2291-4-4

Check	 Duplicate	 Spike of	 Check
Standard	 Blank	 Sample	 Sample	 Sample	 Standard

CePr 144 <2.30E+2 uCl/L

Ra 226 <4.12E+2 uq

Lab ID: R9413 R9414 R9418 NA NA 89419

Pu 239/40(07-16-91) 109.95 % <7.64E-3 uq L 4.03E-2 uC1 L 111.4 %

Lab ID: R9413 R9414 R9418 NA NA R9419

Sr90 08-22-91 96.51% <3.49E-3 uq 1.	 +2 u	 L 90.3 %

Lab ID: R9413 R9414 NA NA NA 89419

Sr 90 10-08-91 99.91% <3.28E-3 uq 92.9 %

Lab ID: R9413 R9414 89418 NA NA R9419

Total Bete 06-21-91 99 % 9.58E-3 uq 2.02E+4 uCl/LI 102.4 %

Lab ID: R9413 R9414 R9418 NA NA R9419

Total AI	 a 06-20-91 110.54 % <9.23E-4	 IuCIIL <2.16 uq L 97.8 %

Lab ID: R9413 R9414 R9418-5787 NA 89418-5987 R9419

3 10-04-91 69.51 % 6.31E-1 uq 5.64 uq L 107.7 % 101.72 %

ab ID:

IL

R9413
I

R9414 R9418-5740 NA ;9418-5940 89419

rartum 10-08-91 97.81% <3.99E-7 3.87E-3	 I DiL 79.1 % 97.8 %
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Addendum 4 Ray 0

	Z F-,- 9 5	 LLD ,'.2.32E+00	 LLD	 .32E+00

	

9 7	 LLD •;I .29E+OC,	 LLD-^.! .29E+ 00
- - -- - - - -- - - - - - - - - - - - - - - 	 - - - - - - - - - - -- - - - - ---- -

I

	

13 T A L	 A , 1 S E i 0 2 + - 9 0 -/E + 0 0

`;TANDARII DEVIA I i0i!

FEAR =	 MEV/DISINTEORATION 	 I

iliAXIMUM FERMISSABLE ACTIVITY = 1.20E-0 =? UC.,'LI
TOTAL MEASURED AcTivi-l y -, 4.1SE+02	 UC/Ll.
is TECH. SPEC. = **4**T.

EiRROR QUOTATION PIT 1.96 SIGMA
LLD CONFIDENCE LEVEL AT 8:,.0%

PEAKS NOT 
USED IH ANALYSIS

C) CENTROID ENEi:GY NET AREA ERROR GAilMAS/3'r'C
CHANNEL K.EV COUNTS T.

il-- 7 .24 563.09 446. 13. 1 1 . 58E+01
11 3 9.4 1 5. 61 3 v I _7 84 ^ . 10 .7 3

•

 - 3 E T 0 i
1604.58 -001.74 364. 12.6 Z. 2 1E+01
2731.06 1305. V4 99, 9.26E+00

.AKS ELIMINATED BY BACKGROUND SUBTRACTION

CEN'TROID	
ENERGY 

NET AREA ERROR 01 ;1 M N I; S/ S E C
,,CHANNEL	 NEV	 COUNTS

BEST AVAILABLE COPY
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* * * * + * * * * * * * * * * * * * * * ^d:de*nd* * * Rev 0 + * * + * * *
*	 *

GAMMA SPECTRUM ANALYSIS
*

*	 *********************************

CANBERRA SPECTRAN-F V2.06 SOFTWARE

01-AUG-9100:59:32

ANALYSIS	 PARAMETERS

MCA UNIT NUMBER:	 2	 /	 ADC UNIT NUMBER: 1.0
DETECTOR NUMBER:	 1	 /	 GEOMETRY NUMBER: 42
SPECTRUM SIZE: 4096 CHANNELS
ORDER OF SMOOTHING FUNCTION:	 5
NUMBER OF BACKGROUND CHANNELS: 4 ON EACH SIDE OF PEAK
PEAK CONFIDENCE FACTOR: 85.0%
IDENTIFICATION ENERGY WINDOW: +- 1.50 KEV
E$ROR QUOTATION: 1.96 SIGMA UNCERTAINTY

ENVIRONMENTAL BACKGROUND SUBTRACTED
LLD CALCULATION PERFORMED
MRSURED ENERGY DIFFERENCES LISTED
MULTIPLET ANALYSIS PERFORMED

SfACTRAL DATA READ DIRECTLY FROM MULTICHANNEL ANALYZER AN1:
n Oh l YZED BY:	 MAX

SHr„ ,E DESCRIPTION: R9415-5830
GEOMETRY DESCRIPTION: 22ML LIQ
S	 LE SIZE:	 1.0000E-03 LI
ST ^JDARD SIZE: 1.0000E+00 EA
AMLYSIS LIBRARY FILE: ANL000

/ CONVERSION FACTOR: 4.9505E-03

COLLECT STARTED ON 1-AUG-91 AT 00:09:23

	

COLLECT LIVE TIME:	 3003. SECONDS

	

REAL TIME:	 3003. SECONDS

	

DEAD TIME:	 00.00 %

	

DECAYED TO	 0.	 DAYS, 0.0000 HOURS BEFORE THE START OF COLLECT

ENERGY CALIBRATION PERFORMED 28-JUN-91
EFFICIENCY CALIBRATION PERFORMED 23-MAY-91



WHC-SD-WM-DP-025

O1-AUG-9100:59:32	
Addendum 4 Rev 0

" MPLE: R9415-5830
COLLECTED ON I-AUG-91 AT 00:09:23

u.	 ED TO	 0. DAYS, 0.0000 HOURS BEFORE THE START OF COLLECT.

RADIONUCLIDE	 ANALYSIS	 REPORT

NUCLIDE ACTIVITY CONCENTRATION IN 	 uCi/LI ENERGY COMPARISON
DECAY (KEV)

MEASURED ERROR	 CORRECTED	 ERROR EXPECT DIFF

AC-228 LLD<2.33E+01 LLD<2.33E+01 911.07
AC-228A LLD<2.33E+01 LLD<2.33E+01 911.10
AC-2288 LLD<1.29E+02 LLD<1.29E+02 338.40
AG-108M LLD<2.31E+01 LLD<2.31E+01 433.94
AG-110M LLD<2.15E+02 LLD<2.15E+02 657.76
AM-241 LLD<9.29E+01 LLD<9.29E+01 59.54
AM-243 LLD<2.74E+01 LLD<2.74E+01 74.67
AM-243A LLD<2.74E+01 LLD<2.74E+01 74.67
A41-2438 LLD<2.98E+03 LLD<2.98E+03 43.10
AR-41 LLD<7.82E+00 LLD<7.82E+00 1293.64
*U-198 LLD<2.04E+01 LLD<2.04E+01 411.80
BA-133 LLD<2.64E+01 LLD<2.64E+01 356.02
9-139 LLD<4.78E+01 LLD<4.78E+01 165.85
BA-140 LLD<6.82E+01 LLD<6.82E+01 537.27
BA-141 LLD<5.42E+01 LLD<5.42E+01 190.23
iK-7 LLD<2.36E+02 LLD<2.36E+02 477.59
S T -907 LLD<1.32E+01 LLD<1.32E+01 569.70

2 LLD<5.02E+01 LLD<5.02E+01 727.27
6.-,14 LLD<4.41E+01 LLD<4.41E+01 609.32
^1-214A LLD<4.41E+01 LLD<4.41E+01 609.32
$j -214B LLD<3.49E+01 LLD<3.49E+01 1120.28
BI-214C LLD<4.11E+01 LLD<4.11E+01 1764.51
.W-109 LLD<3.45E+02 LLD<3.45E+02 88.03
CE-139 LLD<1.09E+01 LLD<1.09E+01 165.85
'8E-141 LLD<1.81E+01 LLD<1.81E+01 145.44
CEPR144 LLD<1.60E+02 LLD<1.60E+02 133.51
V0-56 LLD<6.19E+00 LLD<6.19E+00 846.76
CO-57 LLD<1.02E+01 LLD<1.02E+01 122.06
CO-58 LLD<4.86E+00 LLD<4.86E+00 810.75
CO-60 LLD<6.41E+00 LLD<6.41E+00 1332.50
CR-51 LLD<1.34E+02 LLD<1.34E+02 320.09
CS-134 1.73E+02 +-1.71E+01	 1.73E+02 +-1.71E+01 795.84 -0.27

604.70 -0.26
CS-136 LLD<5.73E+00 LLD<5.73E+00 818.51
CS-137 1.49E+04 +-2.27E+02	 1.49E+04 +-2.27E+02 661.65 -0.29
CS-138 LLD<1.54E+01 LLD<1.54E+01 1435.86
EU-152 LLD<2.20E+01 LLD<2.20E+01 1408.01
EU-154 LLD<2.26E+01 LLD<2.26E+01 1274.45
EU-155 LLD<3.79E+01 LLD<3.79E+01 105.31
FE-59 LLD<1.13E+01 LLD<1.13E+01 1099.25
HF-181 LLD<2.78E+01 LLD<2.78E+01 482.20
HG-203 LLD<1.69E+01 LLD<1.69E+01 279.20
I- LLD<2.06E+01 LLD<2.06E+01 364.48

LLD<8.83E+00 LLD<8.83E+00 667.69
133 LLD<2.03E+01 LLD<2.03E+01 529.69

I-134 LLD<8.87E+00 LLD<8.87E+00 847.03
I-135 LLD<2 ..34E+01 LLD<2.34E+01 1260.41

8J



W-187 LLD<2.18E+01 LLD<2.18E+01WHC-SD-WM-DP-025685744 Rev 0685.74
XE-131M LLD<5.12E+02 LLD<5.12E+02 Addendum 163.98
XE-133 LLD<3.59E+01 LLD<3.59E+01 81.00
"' . 133M LLD<1.19E+02 LLD<1.19E+02 233.21

'35 LLD<1.53E+01 LLD<1.53E+01 249.79
X	 38 LLD<1.17E+02 LLD<1.17E+02 258.41
Y-88 LLD<6.00E+00 LLD<6.00E+00 1836.06
Y-91 LLD<2.64E+03 LLD<2.64E+03 1204.90
Y-91M LLD<2.03E+01 LLD<2.03E+01 555.60
ZN-65 LLD<2.19E+01 LLD<2.19E+01 1115.55
ZR-95 LLD<9.38E+00 LLD<9.38E+00 756.73
ZR-97 LLD<7.29E+00 LLD<7.29E+00 743.33

TOTAL	 1.56E+04 +-3.50E+02	 1.56E+04 +-3.50E+02

STANDARD DEVIATION = 0.15

EBAR = ***** MEV/DISINTEGRATION
MAXIMUM PERMISSABLE ACTIVITY - 4.75E-09 UC/LI
TOTAL MEASURED ACTIVITY - 1.56E+04 (+-3.50E+02) UC/LI
% TECH. SPEC. - ****** (+-****)

-s

ERROR QUOTATION AT 1.96 SIGMA
LLD CONFIDENCE LEVEL AT 85.0%

PEAKS NOT USED IN ANALYSIS

LL-ROID ENERGY NET AREA ERROR GAMMAS/SEC
CHANNEL	 KEV	 COUNTS	 %

N24.17	 511.56	 237.	 36.0	 9.65E+00

R6AKS ELIMINATED BY BACKGROUND SUBTRACTION

C2`NTROID ENERGY NET AREA ERROR GAMMAS/SEC
CHANNEL	 KEV	 COUNTS	 %

2921.95 1460.51	 166.	 15.8	 1.64E+01

SJ
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222-S COUNTING ROOM WESTINGHOUSE HANFORD	 01-AUG-91 04:14:13

PEAK ANALYSIS
WHC-SD-WM-DP-025
Addendum 4 Rev 0

CENTROID ENERGY FWHM	 BACKGND NET AREA ERROR NUCLIDES
CHANNEL KEV KEV	 COUNTS COUNTS %

1 55.12 27.67 1.16 1703. 930. 14.2 SB/TE-X
2 951.50 475.54 1.61 2949. 501. 33.9 CS-134
3C 1127.41 563.46 1.48 2132. 2450. 7.2 CS-134,

EU-152
4C 1139.56 569.54 1.48 2150. 4459. 5.5 CS-134,

8I-207
5 1210.31 604.90 1.59 2237. 28183. 1.3 CS-134
6 1324.13 661.80 1.61 1495. 24331. 1.4 CS-137
6B 661.38 251. 9.7
7? 1592.44 795.94 1.68 1133. 20598. 2.1 CS-134
8? 1604.68 802.06 1.68 1078. 1879. 15.3 CS-134
9? 2336.04 1167.82 1.84 641. 350. 88.3 CS-134

10? 2346.79 1173.19 1.84 591. 14512. 2.8 CO-60
`Q1 2664.84 1332.30 2.44 191. 13049. 1.8 CO-60
12 2730.27 1365.04 2.19 131. 487. 12.2 CS-134

-73C 2799.41 1399.64 1.48 53. 131. 22.2 I-132

d
4C 2802.59 1401.23 1.48 58. 121. 22.9 BI-214
5 2921.09 1460.53 2.60 56. 771. 7.9 K-40

.15B 1460.72 581. 4.7

F"ROR QUOTATION AT 1.96 SIGMA
CONFIDENCE LEVEL AT 85.0%

C - MULTIPLET ANALYSIS CONVERGED NORMALLY
-g r- MULTIPLET ANALYSIS CONVERGED BUT GFIT > 4
B - ENVIRONMENTAL BACKGROUND PEAK

'6ACKGROUND SUBTRACTION PERFORMED USING FILE BK0014
BACKGROUND DESCRIPTION: BKG
CKGROUND COLLECT STARTED ON 11-DEC-90 AT 10:00:00

BACKGROUND LIVE TIME:	 11292. SECONDS

87
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I-135 LLD<2.02E-01 LLD<2.02E-Opddendum 4 Rev ^ 260.41
K-40 1.82E+00 +-6.35E-01	 1.82E+00 +-6.35E-01 1460.75
KR-85 LLD<1.61E+01 LLD<1.61E+01 513.99
"-85M LLD<3.83E-02 LLD<3.83E-02 151.17

LLD<1.64E-01 LLD<1.64E-01 402.58
K.	 ! LLD<2.27E+00 LLD<2.27E+00 220.90
LA-140 LLD<4.29E-02 LLD<4.29E-02 1596.20
LA-142 LLD<1.57E-01 LLD<1.57E-01 641.83
MN-54 LLD<7.23E-02 LLD<7.23E-02 834.83
MN-56 LLD<8.47E-02 LLD<8.47E-02 846.76
NA-22 LLD<4.78E-02 LLD<4.78E-02 1274.55
NA-24 LLD<3.85E-02 LLD<3.85E-02 1368.60
NB-94 LLD<6.46E-02 LLD<6.46E-02 702.63
NB-95 LLD<6.89E-02 LLD<6.89E-02 765.78
NB-97 LLD<3.86E-01 LLD<3.86E-01 657.92
NP-237 LLD<2.79E-01 LLD<2.79E-01 86.50
NP-238 LLD<3.41E-01 LLD<3.41E-01 984.45
NP-239 LLD<3.15E-01 LLD<3.15E-01 277.60
PA-233 LLD<1.36E-01 LLD<1.36E-01 311.98
PA-234M LLD<1.54E+01 LLD<1.54E+01 1001.03
PB-210 LLD<6.23E+00 LLD<6.23E+00 46.50
PD-212 LLD<1.02E-01 LLD<1.02E-01 239.00
PB-212A LLD<1.02E-01 LLD<1.02E-01 239.00
PE-212B LLD<1.48E+00 LLD<1.48E+00 300.10

H- 
214 LLD<1.48E-01 LLD<1.48E-01 351.92

-214A LLD<1.48E-01 LLD<1.48E-01 351.92
P.$-2148 LLD<2.49E-01 LLD<2.49E-01 295.21
PO-210 LLD<6.21E+03 LLD<6.21E+03 804.00
M-214 LLD<2.25E+03 LLD<2.25E+03 799.70
Pn - 7 16 LLD<3.97E+03 LLD<3.97E+03 804.90

9 LLD<4.14E+02 LLD<4.14E+02 129.30
ry-,41 LLD<1.44E+04 LLD<1.44E+04 148.57
RA-224 LLD<1.07E+00 LLD<1.07E+00 240.99
RA-226 LLD<9.53E-01 LLD<9.53E-01 186.10
RB-88 LLD<4.30E-01 LLD<4.30E-01 1836.00
88-89 LLD<4.04E-01 LLD<4.04E-01 1031.88
RN-220 LLD<5.91E+01 LLD<5.91E+01 549.73
'RU-103 LLD<7.04E-02 LLD<7.04E-02 497.08
RURH106 • LLD<1.36E+00 LLD<1.36E+00 621.80
M-124 LLD<1.68E-01 LLD<1.68E-01 602.72
SB-125 LLD<4.53E-01 LLD<4.53E-01 176.33
SC-46 LLD<9.86E-02 LLD<9.86E-02 1120.45
SE-75 LLD<7.O1E-02 LLD<7.O1E-02 264.66
SN-113 LLD<1.00E-01 LLD<1.00E-01 391.67
SR-85 LLD<7.07E-02 LLD<7.07E-02 513.99
SR-91 LLD<1.32E-01 LLD<1.32E-01 555.60
SR-92 LLD<5.10E-02 LLD<5.10E-02 1383.94
TA-182 LLD<2.80E-01 LLD<2.80E-01 1121.30
TC-99M LLD<3.11E-02 LLD<3.11E-02 140.51
TE-123M LLD<3.61E-02 LLD<3.61E-02 159.00
TE-125M LLD<9.91E+00 LLD<9.91E+00 109.27
TE-132 LLD<4.40E-02 LLD<4.40E-02 228.16
TH-228 LLD<3.27E+00 LLD<3.27E+00 84.37
TH-234 LLD<6.13E-01 LLD<6.13E-01 92.50
TH-234A LLD<6.13E-01 LLD<6.13E-01 92.50
TV	'4B LLD<2.16E+00 LLD<2.16E+00 63.30

A LLD<9.11E-02 LLD<9.11E-02 583.14
U-e35 LLD<6.19E-02 LLD<6.19E-02 185.71
U-235A LLD<6.19E-02 LLD<6.19E-02 185.71
U-2358 LLD<2.51E-01 LLD<2.51E-01 143.76

0.22
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SAMPLE STATUS REPORT FOR	 R 9415. 102AW 2291-1-4	 TIME:	 5/26/92 14:56
')ISPATCHED:	 6/14/91 13:16	 SAMPLE HAS NOT BEEN SLURPED
-CEIVED:	 6/14/91 13:30

OUT OF GOOD CHARGE
EXT. DETER. RESULTS OR STATUS RANGE? ANS? CODE
**** ***+***• ***t*t*r,t,t,t**•* *ie* *** ie*iF *,t+ #+kir +*** irit.F	 *** ^^+^*+

5000 APPEAR CLEAR LIGHT YELLOW SOLIDS W1BEO
5000 APPEAR NO VISIBLE ORGANIC W1BEO
5000 APPEAR SMALL AMOUNT SETTLED SOLIDS WlBEO
5720 TB OUT FOR RERUN W1BEO
5720 TB 1.44000E 04 uCI/L W1BEO
5725 AT OUT FOR RERUN W1BEO
5725 AT <1.44000E 00 uCI/L W1BEO
5730 GEA 1.46000E 04 uCI/L Cs-137 W1BEO
5730 GEA <3.82000E 01 uCI/L Eu-155 W1BEO
5730 GEA <2.73000E 01 uCI/L Sn-113 WIBEO
5730 GEA 1 .74000E 02 uCI/L Cs-134 W1BEO
5730 GEA <2.14000E 01 uCI/L Ru-103 W1BEO

C.5730 GEA < 2.81000E 02 uCI/L RuRh-106 W1BEO
5730 GEA < 6.77000	 uCI/L Co-60 W1BEO

-5730 GEA < 5.49000	 UCI/L Nb-94 W1BEO
5730 GEA < 1.57000E 02 uCI/L CePr-144 W1BEO

05730 GEA < 3.16000E 02 uCI/L Ra-226 W1BEO
5740 U OUT FOR RERUN W1BEO

5740 U OUT FOR RERUN W1BEO
,,,5740 U INSUFFICIENT SAMPLE W1BEO
5740 U 4.49000E-03 G/L W1BEO

'l PU239/40 OUT FOR RERUN W1BEO
sl PU239/40 7.78000E-02 uCI/L W1BEO

"5782 AM241 OUT FOR RERUN W1BEO
5782 AM241 OUT FOR RERUN W1BEO

' 782 AM241 <2.3100E-02 uCI/L INSUF. SAMPLE RAN R9401 SPLIT W1BEO
5786 SR90 OUT FOR RERUN W1BEO

--5786 SR90 OUT FOR RERUN W1BEO
•.5786 SR90 1.03000E 01 uCI ./L W1BEO
5787 H3 OUT FOR RERUN W1BEO

n5787 H3 OUT FOR RERUN W1BEO
5787 H3 5.88000E 00 uCI/L W1BEO
5820 TB 1.47000E 04 uCI/L W1BEO
5820 TB 1.47000E 04 uCI/L W1BEO
5825 AT <2.08000E 00 uCI/L W1BEO
5825 AT <2.08000E 00 uCI/L W1BEO
5830 GEA 1.49000E 04 uCI/L Cs-137 W1BEO
5830 GEA <3.79000E 01 uCI/L Eu-155 W1BEO
5830 GEA <2.99000E 01 uCI/L Sn-113 W1BEO
5830 GEA 1.73000E 02 uCI/L Cs-134 W1BEO
5830 GEA <2.32000E 01 uCI/L Ru-103 W1BEO
5830 GEA 5.34000E 02 uCI/L RuRh-106 W1BEO
5830 GEA < 6.41000	 uC/L Co-60 W1BEO
5830 GEA < 5.70000	 uCI/L Nb-94 W1BEO
5830 GEA < 1.60000E 02 uCI/L CePr-144 W1BEO
5830 GEA < 3.13000E 02 uCI/L Ra-226 W1BEO
F ^46 SR90 OUT FOR RERUN W1TE2

6 SR90 OUT FOR RERUN W1TE2
.,886 SR90 9.44000E 00 uCI/L W1TE2

END OF REPORT
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WESTINGHOUSE HANFORD CC
222—S LABORATORY

Instrument: Procedure/Rev:
WB57237 LA-503-156/C-3
Technologist: Date:
M. BIERMAN 7-16-91
Starting Time: Temperature:
08:00 25de
Ending Time: Chemist:
N/A S. CATLOW

r-+

T

Description Lab ID Description Lab ID
1 INITIAL LMCS CHECK STD R9413-5581 11
2 REAGENT BLANK R9414-5681 12
3 SAMPLE 2291-1-4 R9415-5781 13
4 FINAL LMCS CHECK STD R9419-5581 14
5 15
6 1 6
7 17
8 18
9 19

10 20

Standard
Type

Primary Book No.
and Aliquot Vol.

Second Book No.
and Aliquot Vol.

Third Book No. and
Aliquot Vol.

Final Vol. of
Standard

LMCS CHECK STD 43134310.1 mL N/A

THESE SAMPLES WERE RERUN.

A-6000-881 (03/92)

9
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PLUTONIUM ANALYSIS - UNDIGESTED SAMPLE
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STRONTIUM 90 ANALYSIS - UNDIGESTED SAMPLE
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WESTINGHOUSE HANFORD COMPANY
222-S LABORATORY

4 rINAL LMUO l,r rUr%JIU muff 1V-000/ 14

5 15
6 16
7 17
8 18
9 19

10 20

Standard
Type

Primary Book No.
and Ali not Vol.

Second Book No.
and Aliquot Vol.

Third Book No. and
Aliquot Vol.

Final Vol. of
Standard

LMCS CHECK STD 34B49/1.0 mL N/A

THESE SAMPLES WERE RERUN.

A-6000-881 (03/92)
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5 I SPIKE OF SAMPLE 2291-2-4 R9416-5930 15
6 FINAL LMCS CHECK STD R9419-5530 16
7 17
8 18
9 19

10 20

T
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<ry

WHC-SD-WM-DP-025
Addendum 4 Rev 0

WESTINGHOUSE HANFORD COMPANY
222—S LABORATORY

Standard
Type

Primary Book No.
and Aliquot Vol.

Second Book No.
and Aliquot Vol.

Third Book No. and
Aliquot Vol.

Final Vol. of
Standard

LMCS CHECK STD 141046/0.5 mL N/A
SPIKE 141046/0.5 m N/A

A-6000-881 (03/92)
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************************************
*	 *

GAMMA	 SPECTRUM ANALYSIS

WHC-SD-WM-DP-025
CANBERRA SPECTRAN-F V2.06 SOFTWARE 	 ADDENDUM 4 REV 0

O1-AUG-9104:09:00

ANALYSIS	 PARAMETERS

MCA UNIT NUMBER:	 2	 /	 ADC UNIT NUMBER: 1.0
DETECTOR NUMBER:	 1	 /	 GEOMETRY NUMBER: 42
SPECTRUM SIZE: 4096 CHANNELS
ORDER OF SMOOTHING FUNCTION:	 5
NUMBER OF BACKGROUND CHANNELS: 4 ON EACH SIDE OF PEAK
PEAK CONFIDENCE FACTOR: 85.0%
J^ENTIFICATION ENERGY WINDOW: +- 1.50 KEV
ERROR QUOTATION: 1.96 SIGMA UNCERTAINTY
r
ENVIRONMENTAL BACKGROUND SUBTRACTED

c t:LD CALCULATION PERFORMED
MEASURED ENERGY DIFFERENCES LISTED
-MULTIPLET ANALYSIS PERFORMED

SPECTRAL DATA READ DIRECTLY FROM MULTICHANNEL ANALYZER AN1:
1LYZED BY:	 MAX

-';,,..,LE DESCRIPTION: R9416-5730
GEOMETRY DESCRIPTION: 22ML LIQ

"SAMPLE SIZE:	 1.0000E-03 LI	 / CONVERSION FACTOR: 4.9505E-03
STANDARD SIZE: 1.0000E+00 EA

—ANALYSIS LIBRARY FILE: ANL000

4/1

COLLECT STARTED ON 1-AUG-91 AT 03:18:45

	

COLLECT LIVE TIME:	 3000. SECONDS

	

REAL TIME:	 3006. SECONDS

	

DEAD TIME:	 0.20 %

DECAYED TO	 0. DAYS, 0.0000 HOURS BEFORE THE START OF COLLECT

ENERGY CALIBRATION PERFORMED 28-JUN-91
EFFICIENCY CALIBRATION PERFORMED 23-MAY-91

' ̀137



01-AUG-9104:09:00
WHC-SD-WM-DP-025
ADDENDUM 4 REV 0

- 'MPLE: R9416-5730
COLLECTED ON 1-AUG-91 AT 03:18:45

G. .fED TO	 0. DAYS, 0.0000 HOURS BEFORE THE START OF COLLECT.

RADIONUCLIDE ANALYSIS	 REPORT

NUCLIDE ACTIVITY CONCENTRATION IN 	 uCi/LI
DECAY

MEASURED ERROR	 CORRECTED	 ERROR

AC-228 LLD<2.38E+01 LLD<2.38E+01
AC-228A LLD<2.38E+01 LLD<2.38E+01
AC-228B LLD<1.27E+02 LLD<1.27E+02
AG-108M LLD<2.33E+01 LLD<2.33E+01
AG-110M LLD<2.14E+02 LLD<2.14E+02
AM-241 LLD<9.23E+01 LLD<9.23E+01
AM-243 LLD<2.77E+01 LLD<2.77E+01
AM-243A LLD<2.77E+01 LLD<2.77E+01
'M-243B LLD<2.93E+03 LLD<2.93E+03
AR-41 LLD<6.32E+00 LLD<6.32E+00
{►U-198 LLD<2.09E+01 LLD<2.09E+01

133
1

LLD<2.58E+01 LLD<2.58E+01
`8 -139 LLD<4.79E+01 LLD<4.79E+01
.BA-140 LLD<6.36E+01 LLD<6.36E+01
BA-141 LLD<5.40E+01 'LLD<5.40E+01
^K-7 LLD<2.39E+02 LLD<2.39E+02
PT - 707 LLD<1.30E+01 LLD<1.30E+01

2 LLD<4.42E+01 LLD<4.42E+01
-ki-c14 LLD<4.58E+01 LLD<4.58E+01
BI-214A LLD<4.58E+01 LLD<4.58E+01

.-W-2148 LLD<5.41E+01 LLD<5.41E+01
BI-214C LLD<4.45E+00 LLD<4.45E+00

..CD-109 LLD<3.46E+02 LLD<3.46E+02
CE-139 LLD<1.08E+01 LLD<1.08E+01
`OE-141 LLD<1.86E+01 LLD<1.86E+01
CEPR144 LLD<1.53E+02 LLD<1.53E+02

TO-56 LLD<5.49E+00 LLD<5.49E+00
CO-57 LLD<1.01E+01 LLD<1.01E+01
CO-58 LLD<6.00E+00 LLD<6.00E+00
CO-60 LLD<5.19E+00 LLD<5.19E+00
CR-51 LLD<1.34E+02 LLD<1.34E+02
CS-134 1.89E+02 +-1.79E+01	 1.89E+02 +-1.79E+01

CS-136 LLD<6.19E+00 LLD<6.19E+00
CS-137 1.50E+04 +-2.29E+02	 1.50E+04 +-2.29E+02
CS-138 LLD<1.13E+01 LLD<1.13E+01
EU-152 LLD<2.76E+01 LLD<2.76E+01
EU-154 LLD<2.10E+01 LLD<2.10E+01
EU-155 LLD<3.90E+01 LLD<3.90E+01
FE-59 LLD<1.17E+01 LLD<1.17E+01
HF-181 LLD<2.74E+01 LLD<2.74E+01
HG-203 LLD<1.71E+01 LLD<1.71E+01
T LLD<2.01E+01 LLD<2.01E+01

LLD<1.07E+01 LLD<1.07E+01
1-133 LLD<1.94E+01 LLD<1.94E+01
I-134 LLD<8.43E+00 LLD<8.43E+00
I-135 LLD<1.80E+01 LLD<1.80E+01

ENERGY COMPARISON
(KEV)

EXPECT	 DIFF

911.07
911.10
338.40
433.94
657.76
59.54
74.67
74.67
43.10

1293.64
411.80
356.02
165.85
537.27
190.23
477.59
569.70
727.27
609.32
609.32
1120.28
1764.51
88.03
165.85
145.44
133.51
846.76
122.06
810.75
1332.50
320.09
795.84 -0.24
604.70 -0.18
818.51
661.65 -0.24
1435.86
1408.01
1274.45
105.31

1099.25
482.20
279.20
364.48
667.69
529.69
847.03
1260.41
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W-187 LLD<2.32E+01
XE-131M LLD<4.97E+02
XE-133 LLD<3.48E+01

133M LLD<1.17E+02
15 LLD<1.50E+01

X. .8 LLD<1.13E+02
Y-88	 LLD<6.00E+00
Y-91	 LLD<2.80E+03
Y-91M	 LLD<1.94E+01
ZN-65	 LLD<1.94E+01
ZR-95	 LLD<1.10E+01
ZR-97	 LLD<6.77E+00

-------------------
TOTAL	 1.52E+04 +-2.30E+02

LLD<2.32E+01 WHC-SD-WM-DP-025685.74
LLD<4.97E+02 ADDENDUM 4 REV 0163.98
LLD<3.48E+01 81.00
LLD<1.17E+02 233.21
LLD<1.50E+01 249.79
LLD<1.13E+02 258.41
LLD<6.00E+00 1836.06
LLD<2.80E+03 1204.90
LLD<1.94E+01 555.60
LLD<1.94E+01 1115.55
LLD<I.10E+01 756.73
LLD<6.77E+00 743.33

1.52E+04 +-2.30E+02

STANDARD DEVIATION = 0.04

EBAR - ***** MEV/DISINTEGRATION
MAXIMUM PERMISSABLE ACTIVITY = 9.85E-09 UC/LI
TOTAL MEASURED ACTIVITY - 1.52E+04 (+-2.30E+02) UC/LI
% TECH. SPEC. _ ****** (+-****)

ERROR QUOTATION AT 1.96 SIGMA
LLD CONFIDENCE LEVEL AT 85.0%

PEAKS NOT USED IN ANALYSIS

Cto f(OID
CHANNEL
n.
1023.81
-H38.94

,EAKS El

ENERGY NET AREA
KEV	 COUNTS

	

511.38	 153.

	

568.94	 143.

.IMINATED BY BACKGRi

ERROR GAMMAS/SEC

	

57.7	 6.23E+00

	

36.5	 6.43E+00

)UND SUBTRACTION

CENTROID ENERGY NET AREA ERROR GAMMAS/SEC
CHANNEL	 KEV	 COUNTS	 %

2922.21 1460.64
	

215.	 14.3	 2.13E+01

--- 141.



222-S COUNTING ROOM WESTINGHOUSE HANFORD	 01-AUG-91 01:20:02

P E A K A N A L Y S I S

	

	
WHC-SD-WM-DP-025
ADDENDUM 4 REV 0

I
CENTROID ENERGY FWHM BACKGND NET AREA ERROR NUCLIDES
CHANNEL KEV KEV COUNTS COUNTS %

1C 1127.16 563.21 1.51 647. 423. 19.4 CS-134,
EU-152

2C 1139.36 569.31 1.51 639. 771. 15.7 CS-134,
BI-207

3 1210.24 604.74 1.61 672. 4465. 3.4 CS-134
4 1324.20 661.72 1.65 441. 37152. 1.0 CS-137
4B 661.85 36. 13.9
5C 1592.56 795.87 1.70 174. 3402. 3.9 CS-134
6C 1604.70 801.94 1.70 155. 298. 12.0 CS-134
7 2347.50 1173.30 2.03 142. 1949. 4.9 CO-60
8 2666.16 1332.63 2.15 28. 1789. 4.7 CO-60
8B 1332.24 9. 37.4

yp 2730.79 1364.94 2.27 18. 87. 26.8 CS-134
'1DC 2922.88 1460.98 2.51 5. 151. 16.7 K-40
OB 1460.85 156. 3.8

11 3531.56 1765.32 1.90 4. 19. 59.2 BI-214C
41B 1764.55 14. 17.5

R
ROR QUOTATION AT 1.96 SIGMA
AK CONFIDENCE LEVEL AT 85.0%

ULTIPLET ANALYSIS CONVERGED NORMALLY
B-- ENVIRONMENTAL BACKGROUND PEAK

':, R

BACKGROUND SUBTRACTION PERFORMED USING FILE BKO012
tACKGROUND DESCRIPTION: BKG

CKGROUND COLLECT STARTED ON 30-AUG-88 AT 16:46:00
$ CKGROUND LIVE TIME: 	 60000. SECONDS

T
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WHC-SD-WM-DP-025
ADDENDUM 4 REV 0

I-135 LLD<5.52E+01 LLD<5.52E+01 260.41
K-40 LLD<2.03E+02 LLD<2.03E+02 1460.75
KR-85 LLD<7.42E+03 LLD<7.42E+03 513.99

85M LLD<2.12E+01 LLD<2.12E+01 151.17
7 LLD<7.57E+01 LLD<7.57E+01 402.58

K	 . LLD<1.09E+03 LLD<1.09E+03 220.90
LA-140 LLD<1.25E+01 LLD<1.25E+01 1596.20
LA-142 LLD<6.95E+01 LLD<6.95E+01 641.83
MN-54 LLD<2.12E+01 LLD<2.12E+01 834.83
MN-56 LLD<2.48E+01 LLD<2.48E+01 846.76
NA-22 LLD<1.47E+01 LLD<1.47E+01 1274.55
NA-24 LLD<1.61E+01 LLD<1.61E+01 1368.60
NB-94 LLD<2.00E+01 LLD<2.00E+01 702.63
NB-95 LLD<2.02E+01 LLD<2.02E+01 765.78
NB-97 LLD<3.22E+02 LLD<3.22E+02 657.92
NP-237 LLD<1.75E+02 LLD<1.75E+02 86.50
NP-238 LLD<8.66E+01 LLD<8.66E+01 984.45
NP-239 LLD<1.60E+02 LLD<1.60E+02 277.60
PA-233 LLD<6.11E+01 LLD<6.11E+01 311.98
PA-234M LLD<4.15E+03 LLD<4.15E+03 1001.03
PB-210 LLD<4.82E+03 LLD<4.82E+03 46.50
PW-212 LLD<4.81E+01 LLD<4.81E+01 239.00

B-212A LLD<4.79E+01 LLD<4.79E+01 239.00
P -2128 LLD<7.09E+02 LLD<7.09E+02 300.10
B$-214 LLD<6.46E+01 LLD<6.46E+01 351.92
PB-214A LLD<6.46E+01 LLD<6.46E+01 351.92
R8-214B LLD<1.20E+02 LLD<1.20E+02 295.21
PO-210 LLD<1.62E+06 LLD<1.62E+06 804.00
PO-214 LLD<9.17E+05 LLD<9.17E+05 799.70

7 16 LLD<1.32E+06 LLD<1.32E+06 804.90
9 LLD<2.56E+05 LLD<2.56E+05 129.30

ku -,41 LLD<8.14E+06 LLD<8.14E+06 148.57
RA-224 LLD<5.20E+02 LLD<5.20E+02 240.99
RA-226 LLD<4.98E+02 LLD<4.98E+02 186.10
RB-88 LLD<1.00E+02 LLD<1.00E+02 1836.00
48-89 LLD<1.14E+02 LLD<1.14E+02 1031.88
RN-220 LLD<2.66E+04 LLD<2.66E+04 549.73
TM-103 LLD<3.42E+01 LLD<3.42E+01 497.08

URH106 LLD<5.61E+02 LLD<5.61E+02 621.80
-124 LLD<4.74E+01 LLD<4.74E+01 602.72

SB-125 LLD<2.61E+02 LLD<2.61E+02 176.33
SC-46 LLD<2.47E+01 LLD<2.47E+01 1120.45
SE-75 LLD<3.81E+01 LLD<3.81E+01 264.66
SN-113 LLD<4.65E+01 LLD<4.65E+01 391.67
SR-85 LLD<3.25E+01 LLD<3.25E+01 513.99
SR-91 LLD<5.35E+01 LLD<5.35E+01 555.60
SR-92 LLD<1.75E+01 LLD<1.75E+01 1383.94
TA-182 LLD<7.50E+01 LLD<7.50E+01 1121.30
TC-99M LLD<1.74E+01 LLD<1.74E+01 140.51
TE-123M LLD<2.O1E+01 LLD<2.O1E+01 159.00
TE-125M LLD<5.76E+03 LLD<5.76E+03 109.27
TE-132 LLD<2.29E+01 LLD<2.29E+01 228.16
TH-228 LLD<2.06E+03 LLD<2.06E+03 84.37
TH-234 LLD<3.50E+02 LLD<3.SOE+02 92.50
TH-234A LLD<3.50E+02 LLD<3.50E+02 92.50
T"	 ' 4B LLD<1.32E+03 LLD<1.32E+03 63.30

3 LLD<3.34E+01 LLD<3.34E+01 583.14
U-[35 LLD<3.50E+01 LLD<3.50E+01 185.71
U-235A LLD<3.50E+01 LLD<3.50E+01 185.71
U-2358 LLD<1.55E+02 LLD<1.55E+02 143.76 - 145



*

*	 GAMMA	 SPECTRUM ANALYSIS

WHC-SD-WM-DP-025

CAi.--RRA SPECTRAN-F V2.06 SOFTWARE 	 ADDENDUM 4 REV 0

222-5 COUNTING ROOM WESTINGHOUSE HANFORD 	 O1-AUG-91 04:14:13

ANALYSIS	 PARAMETERS

MCA UNIT NUMBER: 	 1	 /	 ADC UNIT NUMBER: 1.0
DETECTOR NUMBER: 	 4	 /	 GEOMETRY NUMBER: 41
SPECTRUM SIZE: 4096 CHANNELS
ORDER OF SMOOTHING FUNCTION:	 5
NUMBER OF BACKGROUND CHANNELS: 4 ON EACH SIDE OF PEAK
PEAK CONFIDENCE FACTOR: 85.0%
IDENTIFICATION ENERGY WINDOW: +- 1.50 KEV

ERROR QUOTATION: 1.96 SIGMA UNCERTAINTY

,a
ENVIRONMENTAL BACKGROUND SUBTRACTED
LtD CALCULATION PERFORMED
MEASURED ENERGY DIFFERENCES LISTED
MBPTIPLET ANALYSIS PERFORMED

SPECTRAL DATA READ DIRECTLY FROM MULTICHANNEL ANALYZER ANO:
ANALYZED BY: 	 MAX

'^ DESCRIPTION: R9419-5530
GL.	 RY DESCRIPTION: 134840-A 22/LIQ
SAPIPLE SIZE:	 1.0000E-03 LI	 / CONVERSION FACTOR: 5.0000E-01
SZ4NDARD SIZE: 1.0000E+00 EA
ANALYSIS LIBRARY FILE: ANL000

COLLECT STARTED ON 1-AUG-91 AT 03:23:45

	

COLLECT LIVE TIME:
	

3000. SECONDS
^`	 REAL TIME:
	

3018. SECONDS

	

DEAD TIME:
	

0.60 %

DECAYED TO	 0. DAYS, 0.0000 HOURS BEFORE THE START OF COLLECT

ENERGY CALIBRATION PERFORMED 21-JUN-90
EFFICIENCY CALIBRATION PERFORMED 14-MAR-91
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NUCLIDE ACTIVITY CONCENTRATION IN 	 uCi/LI
DECAY

MEASURED ERROR	 CORRECTED	 ERROR

AC-228 LLD<3.08E-01 LLD<3.08E-01
AC-228A LLD<3.08E-01 LLD<3.08E-01
AC-2288 LLD<4.34E-01 LLD<4.34E-01
AG-108M LLD<6.85E-02 LLD<6.85E-02
AG-110M LLD<3.39E-01 LLD<3.39E-01
AM-241 LLD<2.63E-01 LLD<2.63E-01
AM-243 LLD<8.24E-02 LLD<8.24E-02
AM-243A LLD<8.24E-02 LLD<8.24E-02
AM-243B LLD<7.36E+00 LLD<7.36E+00
AR-41 LLD<6.67E-02 LLD<6.67E-02
AU-198 LLD<7.09E-02 LLD<7.09E-02
BA-133 LLD<8.82E-02 LLD<8.82E-02
BA-139 LLD<1.59E-01 LLD<1.59E-01
BR-140 LLD<2.64E-01 LLD<2.64E-01
BA-141 LLD<1.65E-01 LLD<1.65E-01
9E-7 LLD<6.50E-01 LLD<6.50E-01

-207 LLD<7.24E-02 LLDz7.24E-02
1 - 7 12 LLD<5.51E-01 LLD<5.51E-01

4 LLD<7.00E-01 LLD<7.00E-01
u.-^14A LLD<7.00E-01 LLD<7.00E-01
BT-214B LLD<6:55E-01 LLD<6.55E-01
BI-214C LLD<2.64E-01 LLD<2.64E-01
Gb-109 LLD<1.05E+00 LLD<1.05E+00
CE-139 LLD<3.61E-02 LLD<3.61E-02
CE-141 LLD<5.99E-02 LLD<5.99E-02
"PR144 LLD<4.70E-01 LLD<4.70E-01
CO-56 LLD<7.50E-02 LLD<7.50E-02
CO-57 LLD<3.IOE-02 LLD<3.10E-02
CO-58 LLD<6.91E-02 LLD<6.91E-02
CO-60 1.24E+01 +-2.34E-01	 1.24E+01 +-2.34E-01

CR-51 LLD<4.95E-01 LLD<4.95E-01
CS-134 1.45E+01 +-3.19E-01	 1.45E+01 +-3.19E-01

CS-136 LLD<7.65E-02
CS-137	 1.44E+01
CS-138 LLD<7.96E-02
EU-152 LLD<3.62E-01
EU-154 LLD<1.35E-01
EU-155 LLD<1.33E-01
FE-59 LLD<1.68E-01
HF-181 LLD<8.14E-02
HG-203 LLD<5.59E-02
I-	 LLD<6.95E-02

LLD<2.61E-01
1-133	 LLD<7.43E-02
I-134	 LLD<1.09E-01

LLD<7.65E-02
+-2.23E-01	 1.44E+01 +-2.23E-01

LLD<7.96E-02
LLD<3.62E-01
LLD<1.35E-01
LLD<1.33E-01
LLD<1.68E-01
LLD<8.14E-02
LLD<5.59E-02
LLD<6.95E-02
LLD<2.61E-01
LLD<7.43E-02
LLD<1.09E-01

-0.20
-0.04

0.09
0.20

0.15

222-S COUNTING ROOM WESTINGHOUSE HANFORD	 01-AUG-91 04:14:13
WHC-SD-WM-DP-025

SAMPLE: R9419-5530 	 ADDENDUM 4 REV 0
P hTA COLLECTED ON 1-AUG-91 AT 03:23:45

V ED TO	 0. DAYS, 0.0000 HOURS BEFORE THE START OF COLLECT.

RADIONUCLIDE	 ANALYSIS	 REPORT

ENERGY COMPARISON
(KEV)

EXPECT	 DIFF

911.07
911.10
338.40
433.94
657.76
59.54
74.67
74.67
43.10

1293.64
411.80
356.02
165.85
537.27
190.23
477.59
569.70
727.27
609.32
609.32
1120.28
1764.51
88.03
165.85
145.44
133.51
846.76
122.06
810.75
1332.50
1173.24
320.09
795.84
604.70
818.51
661.65
1435.86
1408.01
1274.45
105.31

1099.25
482.20
279.20
364.48
667.69
529.69
847.03
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U-237	 LLD<1.87E-01
W-187 LLD<2.35E-01
XE-131M LLD<1.65E+00
XE-133 LLD<1.04E-01

133M LLD<3.90E-01
'5 LLD<5.00E-02

XL	 8 LLD<3.76E-01
Y-88	 LLD<4.07E-02
Y-91	 LLD<2.37E+01
Y-91M	 LLD<1.00E-01
ZN-65	 LLD<2.O1E-01
ZR-95	 LLD<1.23E-01
ZR-97	 LLD<7.04E-02

TOTAL	 4.31E+01 +-7.81E-01

LLD<1.87E-0.1WHC-SD-WM-DP-025208.00
LLD<2.35E-OIADDE NDUM 4 REV 0685.74

LLD<1.65E+00 163.98
LLD<1.04E-01 81.00
LLD<3.90E-01 233.21
LLD<S.00E-02 249.79
LLD<3.76E-01 258.41
LLD<4.07E-02 1836.06
LLD<2.37E+01 1204.90
LLD<1.00E-01 555.60
LLD<2.O1E-01 1115.55
LLD<1.23E-01 756.73
LLD<7.04E-02 743.33

-------------------
4.31E+01 +-7.81E-01

STANDARD DEVIATION = 0.18

EBAR - ***** MEV/DISINTEGRATION
MAXIMUM PERMISSABLE ACTIVITY - 1.27E-09 UC/LI
TOTAL MEASURED ACTIVITY = 4.31E+01 (+-7.81E-01) UC/LI
% TECH. SPEC. _ ****** (+-****)

I \
ERROR QUOTATION AT 1.96 SIGMA
4D CONFIDENCE LEVEL AT 85.0%

PEAKS NOT USED IN ANALYSIS

QNiROID ENERGY NET AREA ERROR GAMMAS/SEC
CHANNEL KEV COUNTS %

55.12 27.67 930. 14.2 5.15E+02
- 951.50 475.54 501. 33.9 3.50E+00
1127.41 563.46 2450. 7.2 1.99E+01

`1139.56 569.54 4459. 5.5 3.66E+01
604.68 802.06 1879. 15.3 2.11E+01

2336.04 1167.82 350. 88.3 5.50E+00
2730.27 1365.04 487. 12.2 8.73E+00
2799.41 1399.64 131. 22.2 2.40E+00
2802.59 1401.23 121. 22.9 2.22E+00
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WHC-SD-WM-DP-025
ADDENDUM 4 REV 0

WESTINGHOUSE HANFORD COMPANY
222-S LABORATORY

r:n

Instrument: Procedure/Rev:
W B57237 LA-603-156/C-3
Technologist: Date:
M. BIERMAN 7-16-91
Starting Time: Temperature:
08:00 25de C
Ending Time: Chemist:
N/A S. CATLOW

Description Lab ID Description Lab ID
1 INITIAL LMCS CHECK STD R9413-5581' 11
2 REAGENT BLANK R9414-5681' 12
3 SAMPLE 2291 -2-4 R9416-5781. 13
4 SAM DUP OF 2291-2-4 R9416-5881 14
5 FINAL LMCS CHECK STD R9419-5581. 15
6 16
7 17
81 1 18
91 1 19

1101 1 20

Standard
Type

Primary Book No.
and Aliquot Vol.

Second Book No.
and Aliquot Vol.

Third Book No. and
Aliquot Vol.

Final Vol. of
Standard

LMCS CHECK STD 431343/0.1 mL N/A

'THESE SAMPLES ERE RERUN.

A-6000-881 (03/92)

iss
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ADDENDUM 4 REV 0
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WHC-SD-WM-DP-025

ADDENDUM 4 REV 0

SAMPLE STATUS REPORT FOR	 R 9416.	 102AW	 2291 -2-4 TIME:	 5 /26/92 14:57
'DISPATCHED:	 6/14/91 13:17	 SAMPLE HAS NOT BEEN SLURPED

7CEIVED:	 6 / 14/91 13:31

OUT OF GOOD CHARGE
EXT. DETER. RESULTS OR STATUS RANGE? ANS? CODE

5000 APPEAR CLEAR LIGHT YELLOW AQUEOUS W1BE0
5000 APPEAR NO VISIBLE ORGANIC W1BE0
5000 APPEAR NO VISIBLE SOLIDS W1BE0
5720 TB OUT FOR RERUN W1BE0
5720 TB 1.32000E 04 uCI/L W1BE0
5725 AT OUT FOR RERUN W1BE0
5725 AT 1.680000E 00 uCI /L W1BE0
5730 GEA 1.54000E 04 uCI/L	 Cs-137 W1BE0
5730 GEA <3 . 90000E O1 uCI/L	 Eu-155 W1BE0
5730 GEA <2.87000E O1 uCI/L	 Sn-113 W1BE0
5730 GEA 1 . 89000E 02 uCI/L	 Cs-134 W1BE0
5730 GEA <2.19000E O1 uCI / L	 Ru-103 W1BE0

15730 GEA < 2.73000E 02 uCI/L	 RuRh-106 W1BE0
5730 GEA < 1.53000E 02 uCI / L	 Cepr-144 W1BE0

X5730 GEA < 6.02000	 uCI /L	 Nb-94 W1BE0
5730 GEA < 3.15000E 02 uCI/L	 Ra-226 W1BE0

" 740 U OUT FOR RERUN W1BE0
, 740 U OUT FOR RERUN W1BE0
5740 U INSUFFICIENT SAMPLE W1BE0

„+5740 U 1.88000E-03 G/L W1BEO
9781 PU239 / 40 OUT FOR RERUN W1BE0

I PU239 / 40 3.69000E-02 uCI / L W1BE0
2 AM241 OUT FOR RERUN W1BE0

5782 AM241 OUT FOR RERUN W1BE0
,.,5782 AM241 <2.370E-02 uCI / L INSUF. SAMPLE RAN R9402 SPLIT W1BE0
5786 SR90 OUT FOR RERUN W1BE0

5786 SR90 OUT FOR RERUN W1BE0
5786 SR90 8.10000E 00 uCI/L W1BE0
5787 H3 OUT FOR RERUN W1BE0
5787 H3 OUT FOR RERUN W1BE0

OT5787 H3 5.65000E 00 uCI / L W1BE0
5881 PU239 / 40 3.67000E -01 uCI / L W18TC
5920 TB OUT FOR RERUN W1BE0
5920 TB 9.71000E O1 $ RECOVERY N	 Y W1BE0
5925 AT OUT FOR RERUN W1BE0
5925 AT 9.48000E O1 $ RECOVERY N	 Y W1BE0
5930 GEA 1 . 05700E 02 $ RECOVERY Cs-137 N	 Y W1BE0
5930 GEA 9.68000E O1 $ RECOVERY Co-60 N	 Y W1BE0

124 Ulm) =114:4043,79 q
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Oil
W 3al3.4"im 1/ a r 10•M • INI It 47:W:12
1•t 111 L•tY. YNt ff m : . 1111 6•61 :.au

uvis silo 1 Y 3L high" I 1 r31Y lot

Vl 1 wf i I '0.[q Wr . 4.23 r

Im	 1•900 ?.b SE
^,	 •1^+•}-^Y ILI • max-II .GA .WrUN

-<kP"
1•Wt 1 2 lrp• lies • 4.23 W.	 7 1 t -

1321	 7•

• n.l	 L1/131.71 •lin urruN	 ^

1•Y • fl •

Y GlrlSi.r Il a r IhM•IMI 3t 12:13:71
GIrr$12 //1 -Bub NNl Y [II 1 .4217 1 YI f ..4711

5,411 ^1t1^ A aL MAIN I 1 c"'r

1J+!lj3 ^ Gta/ w.• 4.21 r.B.•

	

u,	 1«
11.0 ( 1.a71f

g
ll atlll WrUN

i	 li	 !§I 1
wl I 1 $MY ties • 4.71 W.

123

	

-	 14.1 • 1A7LF01 •OIL WrUN
14

9^J .	 273	 Ra^i^-5686

ll x 1=9 Ti o ao7o g .̂1 X ?W4 -5916 4T[ 5-YZ

	

y—.	 W GlY .tipi 17 a r 11-wim .l 12:11:81
[e	 - 111611 1-660 ••	 WWI 1 . 1111 1411:.4443

GylpI •IWj b r was": 241 4RIy yJ

	

i	 wt 3 I Irq kill • 3.42 W1

:4,3!3	 ^./e^ l y.•^

	

IBS	 -^^	 11.1	 1.4D1f1a •iI/L ltrrtiN

wt 1 2 Irq ties • 1.42 In	

/
!

1{t
'	 12.1	 LlaiE•W aC1A IIfYIIN

+
1/	

9 9

NYW	
.y62 - 11 371 .

_.

rrY	 •Yr fYr	 ••Y f_u wYYf
R 9913.-5w6	 102AW	 6-19-91 13x10 26

RR90	 LA-220-107	 .:CUVERY WITC2

? AA STD
f_NYr.. Y....

COUNT ON DETECTOfi"11 	 lteB4^
5376 Ifs

^
/
3 70CSTD"	 RESULT
q

•
SID VAL 7•716 V %mc / p 1 • 6	 .

f`I T-.- • ulrr

.•Y...1 •+yY•1 ••YrY •a r..Y•• r.+•[^/

[ U I

m n•

It Y.	 ......	 w	 ar Y1 w
It Yglq.9414. - U611 10

2A
2AW	 6-19-91	 1:!11

:3
3

Sr-w-
2

6
6

LWVO
YrYw3rr•
LA-Y211-1

U.YN[.
W1TE2

Il.w

a.Y W ^Wrr..O
RED. DL

r..Y..cr.YY.••...Y•
NEAULNT, 	!,LANK

COLINT AS uCI/L	 q.^-8C+3•/^^

sp ^a ^ 2» 1- t t

.•wY . . ..+...a 11•Y•Y.a wY•Y.• a.qY..
S e^
m n• w• r•

/C f'.
••Y a_

R x414 -S7G/r

175



'0

WHC-SD-WM-DP-025
ADDENDUM 4 REV 0

WESTINGHOUSE HANFORD COMPANY
222-5 LABORATORY

M.

,'\A

crn

Instrument: Procedure/Rev:
W827818 WC16085 LA-218-113/6-0
Technologist: Date:
V. MASSIE 10-04-91
Starting Time: Temperature:
N/A N/A
Ending Time: Chemist:
N/A S. CATLOW

Description Lab ID Description Lab ID
1 INITIAL LMCS CHECK STD R9413-5587 11
2 REAGENT BLANK R9414-5687 12
3 SAMPLE 2291 -2-4 R9416-5787 13
4 FINAL LMCS CHECK STD R9419-5587 14
5 15
6 16
7 17
8 18
9 19

10 20

Standard
Type

Primary Book No.
and Aliquot Vol.

Second Book No.
and Aliquot Vol.

Third Book No. and
Aliquot Vol.

Final Vol. of
Standard

LMCS CHECK STD 34849/1.0 ml- N/A

SAMPLES RERUN.
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TRITIUM ANALYSIS - UNDIGESTED SAMPLE
wnC-gD-NM-DP-Dc^

ADDENDUM 4 REV 0
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VISUAL CHECK AND OVER-THE-TOP READING ANALYSIS - UNDIGESTED SAMPLE

WHC-SD-WM-DP-025
ADDENDUM 4 REV 0
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WHC-SD-WM-DP--025
ADDENDUM 4 REV 0

WESTINGHOUSE HANFORD COMPANY
222—S LABORATORY

'wS

tT

Instrument: Procedure/Rev:
WB57237 WB57266 LA=548-121 /13 - 0
Technologist: Date:
C. JOHNSON 7-31-91

Starting Time: Temperature:
N/A N/A
Ending Time: Chemist:
N/A S. CATLOW

Description Lab ID Description Lab ID
1 INITIAL LMCS CHECK STD R9413-5530 11
2 REAGENT BLANK R9414-5630 12
3 SAMPLE 2291-3-4 R9417-5730 13
4 FINAL LMCS CHECK STD R9419-5530 14
5 15
6 16
7 17
81 18

91 19
^101 20

Standard
Type

Primary Book No.
and Aliquot Vol.

Second Book No.
and Aliquot Vol.

Third Book No. and
Aliquot Vol.

Final Vol. of
Standard

LMCSCHECKSTD 141 1346/0.5mL N/A

MEMO
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ADDENDUM 4 REV 0
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WHC-SD-WM-DP-025

ADDENDUM 4 REV 0
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WHC-SD-WM'-DP-025
ADDENDUM 4 REV 0

ERROR	 NUCLIDES
Ye

9.4 SB/TE-X
47.4 U-235,RA-226
20.7 TL-208,NA-22,
11.0 ZN-65,RH-106
43.6 CS-134,

EU-152
40.2 CS-134,

BI-207
5.7 CS-134

32.3 RH-106
0.4 CS-137

9.7
5.4 CS-134
25.1 CS-134
7.5 K-40

4.7

NET AREA
COUNTS

2262.
603.
1210.
241.
248.

470.

3433.
483.

266023.
251.
2454.
246.
782.

581.

222-S COUNTING ROOM WESTINGHOUSE HANFORD	 01-AUG-91 03:10:17

P E A K	 A N A I Y S I S

CENTROID ENERGY FWHM BACKGND
CHANNEL KEV KEV COUNTS

1 55.19 27.70 1.16 4427.
2 372.43 186.18 1.26 9723.
3 1024.53 512.04 1.50 6026.
3B 510.74
4C 1127.18 563.35 1.26 2042.

5C 1139.37 569.44 1.26 1986.

6 1210.27 604.88 1.55 2579.
7 1244.84 622.16 1.43 2346.
8 1324.05 661.76 1.63 1615.
8B 661.38
9C 1592.38 795.91 1.66 196.

CTOC 1604.69 802.06 1.66 166.
11 2921.16 1460.56 2.53 36.

; n B 1460.72

ERROR QUOTATION AT 1.96 SIGMA
PEAK CONFIDENCE LEVEL AT 85.0%
r^
r	 MULTIPLET ANALYSIS CONVERGED NORMALLY

NVIRONMENTAL BACKGROUND PEAK

BACKGROUND SUBTRACTION PERFORMED USING FILE BKO014
BACKGROUND DESCRIPTION: BKG
BACKGROUND COLLECT STARTED ON 11-DEC-90 AT 10:00:00
BACKGROUND LIVE TIME:	 11292. SECONDS

v

2^ii



K-40 1.95E+02 +-6.26E+01	 1.95E+02 +-6.26E+01 1460.75	 -0.19
KR-85 LLD<2.43E+03 LLD<2.43E+03 513.99
KR-85M LLD<6.09E+00 LLD<6.09E+00 151.17 WHC-SD-WM-DP-025

87 LLD<2.70E+01 LLD<2.70E+01 402.58 ADDENDUM 4 REV 0
1 LLD<3.61E+02 LLD<3.61E+02 220.90

L,.	 -40 LLD<2.07E+00 LLD<2.07E+00 1596.20
LA-142 LLD<2.12E+01 LLD<2.12E+01 641.83
MN-54 LLD<2.75E+00 LLD<2.75E+00 834.83
MN-56 LLD<3.22E+00 LLD<3.22E+00 846.76
NA-22 LLD<3.14E+00 LLD<3.14E+00 1274.55
NA-24 LLD<3.26E+00 LLD<3.26E+00 1368.60
NB-94 LLD<2.97E+00 LLD<2.97E+00 702.63
NB-95 LLD<3.O1E+00 LLD<3.O1E+00 765.78
NB-97 LLD<1.27E+02 LLD<1.27E+02 657.92
NP-237 LLD<4.45E+01 LLD<4.45E+01 86.50
NP-238 LLD<1.16E+01 LLD<1.16E+01 984.45
NP-239 LLD<5.09E+01 LLD<5.09E+01 277.60
PA-233 LLD<2.16E+01 LLD<2.16E+01 311.98
PA-234M LLD<5.42E+02 LLD<5.42E+02 1001.03
PB-210 LLD<1.O1E+03 LLD<1.01E+03 46.50
PB-212 LLD<1.60E+01 LLD<1.60E+01 239.00
TI-212A LLD<1.59E+01 LLD<1.59E+01 239.00
PB-212B LLD<2.32E+02 LLD<2.32E+02 300.10
A -214 LLD<2.34E+01 LLD<2.34E+01 351.92
PB-214A LLD<2.34E+01 LLD<2.34E+01 351.92
'R-214B LLD<3.94E+01 LLD<3.94E+01 295.21
20-210 LLD<2.17E+05 LLD<2.17E+05 804.00
PO-214 LLD<8.15E+04 LLD<8.15E+04 799:70
".	 -216 LLD<1.50E+05 LLD<1.50E+05 804.90

9 39 LLD<6.55E+04 LLD<6.55E+04 129.30
1 LLD<2.29E+06 LLD<2.29E+06 148.57

R4 -424 LLD<1.72E+02 LLD<1.72E+02 240.99
RA-226 3.07E+02 +-1.46E+02	 3.07E+02 +-1.46E+02 186.10	 0.08
4 -88 LLD<2.99E+01 LLD<2.99E+01 1836.00
kB -89 LLD<1.47E+01 LLD<1.47E+01 1031.88
44N-220 LLD<7.19E+03 LLD<7.19E+03 549.73
RU-103 LLD<1.15E+01 LLD<1.15E+01 497.08
TMRHI06 4.78E+02 +-1.55E+02	 4.78E+02 +-1.55E+02 621.80	 0.36
SB-124 LLD<9.96E+00 LLD<9.96E+00 602.72
%-125 LLD<7.06E+01 LLD<7.06E+01 176.33
SC-46 LLD<3.96E+00 LLD<3.96E+00 1120.45
SE-75 LLD<1.09E+01 LLD<1.09E+01 264.66
SN-113 LLD<1.65E+01 LLD<1.65E+01 391.67
SR-85 LLD<1.07E+01 LLD<1.07E+01 513.99
SR-91 LLD<1.54E+01 LLD<1.54E+01 555.60
SR-92 LLD<4.85E+00 LLD<4.85E+00 1383.94
TA-182 LLD<1.10E+01 LLD<1.10E+01 1121.30
TC-99M LLD<5.02E+00 LLD<5.02E+00 140.51
TE-123M LLD<5.86E+00 LLD<5.86E+00 159.00
TE-125M LLD<1.59E+03 LLD<1.59E+03 109.27
TE-132 LLD<6.96E+00 LLD<6.96E+00 228.16
TH-228 LLD<5.17E+02 LLD<5.17E+02 84.37
TH-234 LLD<9.65E+01 LLD<9.65E+01 92.50
TH-234A LLD<9.65E+01 LLD<9.65E+01 92.50
TH-2348 LLD<3.46E+02 LLD<3.46E+02 63.30
-	 '8 LLD<9.62E+00 LLD<9.62E+00 583.14

-j LLD<1.00E+01 LLD<1.00E+01 185.71
U-235A 1.99E+01 +-9.44E+00	 1.99E+01 +-9.44E+00 185.71	 0.47
U-2358 LLD<4.01E+01 LLD<4.O1E+01 143.76
U-237 LLD<3.10E+01 LLD<3.10E+01 208.00	 _.._ 203



WK-0-WM-0-025
ffENDUM -4 T9

01-3-4SAMPLE STATUS REPORT FOR	 R 9417.	 102 TIME:	 5/26/92 14:57
DISPATCHED:	 6/14/91 13:19	 SAMPLE HAS NOT BEEN SLURPED
ECEIVED:	 6/14/91 13:31

OUT OF GOOD CHARGE
EXT. DETER. RESULTS OR STATUS RANGE? ANS? CODE

5000 APPEAR CLEAR LIGHT YELLOW AQUEOUS W1BEO
5000 APPEAR NO VISIBLE ORGANIC W1BEO
5000 APPEAR SOME SETTLED SOLIDS W1BEO
5720 TB OUT FOR RERUN W1BEO
5720 TB 1.470000E 04 uCI/L W1BEO
5725 AT OUT FOR RERUN W1BEO
5725 AT <2.16000E 00 uCI/L W1BEO
5730 GEA 1.61000E 04 uCI/L	 Cs-137 W1BEO
5730 GEA <2.10000E 01 uCI/L	 Eu-155 W1BEO
5730 GEA 1.65000E 01 uCI/L	 Sn-113 W1BEO
5730 GEA 1.75000E 02 uCI/L 	 Cs-134 W1BEO
5730 GEA <1.15000E 01 uCI/L	 Ru-103 W1BEO
5730 GEA 4.78000E 02 uCI/L	 RuRh-106 W1BE0
5730 GEA < 2.5700	 uCI/L	 Co-60 W1BEO

._.,5730 GEA < 2.97000	 uCI/L	 Nb-94 W1BEO
1	 5730 GEA < 7.6700E 01 uCI/1	 CePr-144 W1BEO
_5730 GEA 3.0700E 02 uCI/L	 Ra-226 W1BEO
5740 U OUT FOR RERUN W1BEO

—5740 U OUT FOR RERUN W1BEO
5740 U INSUFFICIENT SAMPLE W1BEO

'5740 U 4.62000E-03 G/L W1BEO
- 11 PU239/40 OUT FOR RERUN W1BEO

1 PU239/40 1.29000E 00 uCI/L W1BEO
x-5782 AM241 OUT FOR RERUN W1BEO
5782 AM241 OUT FOR RERUN W1BEO

!,5782 AM241 8.5000E-01 uCI/L INSUF. SAMPLE RAN R9403 SPLIT W1BEO
5786 SR90 OUT FOR RERUN W1BEO

"5786 SR90 OUT FOR RERUN W1BEO
„,5786 SR90 2.01000E of uCI/L W1BEO
5787 H3 OUT FOR RERUN W1BEO
5787 H3 OUT FOR RERUN W1BEO
5787 H3 5.56000E 00 uCI/L W1BEO
5840 U OUT FOR RERUN W1BEO
5840 U OUT FOR RERUN W1BEO
5840 U INSUFFICIENT SAMPLE W1BEO
5840 U 4.26000E-03 G/L W1BEO
5881 PU239/40 OUT FOR RERUN W1BEO
5881 PU239/40 DID NOT RERUN, RAN R9416 DUP. INSTEAD W1BEO
5882 AM241 OUT FOR RERUN W1BEO
5882 AM241 OUT FOR RERUN W1BEO
5882 AM241 7.6700E-01 uCI/L INSUF. SAMPLE RAN R9403 SPLIT W1BEO
5886 SR90 OUT FOR RERUN W1BEO
5886 SR90 OUT FOR RERUN W1BEO
5886 SR90 2.50000E 01 uCI/L W1BEO
5887 H3 OUT FOR RERUN W1BEO
5887 H3 OUT FOR RERUN W1BEO
5A87 H3 5.83000E 00 uCI/L W1BEO

END OF REPORT

.___ 
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ADDENDUM 4 REV 0

CENTROID ENERGY FWHM	 BACKGND NET AREA ERROR NUCLIDES
.HANNEL KEV KEV	 COUNTS COUNTS %

1 55.12 27.67 1.16 1703. 930. 14.2 SB/TE-X
2 951.50 475.54 1.61 2949. 501. 33.9 CS-134
3C 1127.41 563.46 1.48 2132. 2450. 7.2 CS-134,

EU-152
4C 1139.56 569.54 1.48 2150. 4459. 5.5 CS-134,

BI-207
5 1210.31 604.90 1.59 2237. 28183. 1.3 CS-134
6 1324.13 661.80 1.61 1495. 24331. 1.4 CS-137
6B 661.38 251. 9.7
7? 1592.44 795.94 1.68 1133. 20598. 2.1 CS-134
8? 1604.68 802.06 1.68 1078. 1879. 15.3 CS-134
9? 2336.04 1167.82 1.84 641. 350. 88.3 CS-134
10? 2346.79 1173.19 1.84 591. 14512. 2.8 CO-60
11 2664.84 1332.30 2.44 191. 13049. 1.8 CO-60

2730.27 1365.04 2.19 131. 487. 12.2 CS-134
3C 2799.41 1399.64 1.48 53. 131. 22.2 I-132

!-}4C 2802.59 1401.23 1.48 58. 121. 22.9 BI-214
15 2921.09 1460.53 2.60 56. 771. 7.9 K-40
-HB 1460.72 581. 4.7

ERROR QUOTATION AT 1.96 SIGMA
OAK CONFIDENCE LEVEL AT 85.0%

C JLTIPLET ANALYSIS CONVERGED NORMALLY
?""- MULTIPLET, ANALYSIS CONVERGED BUT GFIT > 4
B - ENVIRONMENTAL BACKGROUND PEAK

BACKGROUND SUBTRACTION PERFORMED USING FILE BKO014
BACKGROUND DESCRIPTION: BKG
9ACKGROUND COLLECT STARTED ON 11-DEC-90 AT 10:00:00
"CKGROUND LIVE TIME:	 11292. SECONDS

_.

i
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+-6.35E-01
1-13D LLU<4.U4L-U1 LLUC4.V4L-U1

K-40 1.82E+00 +-6.35E-01	 1.82E+00
KR-85 LLD<1.61E+01 LLD<1.61E+01
KR-85M LLD<3.83E-02 LLD<3.83E-02
y ^ 87 LLD<1.64E-01 LLD<1.64E-01

'a LLD<2.27E+00 LLD<2.27E+00
L1	 J LLD<4.29E-02 LLD<4.29E-02
LA-142 LLD<1.57E-01 LLD<1.57E-01
MN-54 LLD<7.23E-02 LLD<7.23E-02
MN-56 LLD<8.47E-02 LLD<8.47E-02
NA-22 LLD<4.78E-02 LLD<4.78E-02
NA-24 LLD<3.85E-02 LLD<3.85E-02
NB-94 LLD<6.46E-02 LLD<6.46E-02
NB-95 LLD<6.89E-02 LLD<6.89E-02
NB-97 LLD<3.86E-01 LLD<3.86E-01
NP-237 LLD<2.79E-01 LLD<2.79E-01
NP-238 LLD<3.41E-01 LLD<3.41E-01
NP-239 LLD<3.15E-01 LLD<3.15E-01
PA-233 LLD<1.36E-01 LLD<1.36E-01
PA-234M LLD<1.54E+01 LLD<1.54E+01
PB-210 LLD<6.23E+00 LLD<6.23E+00
PB-212 LLD<1.02E-01 LLD<1.02E-01
4Q-212A LLD<1.02E-01 LLD<1.02E-01
PB-212B LLD<1.48E+00 LLD<1.48E+00
.PS-214 LLD<1.48E-01 LLD<1.48E-01
PB-214A LLD<1.48E-01 LLD<1.48E-01
-PO-214B LLD<2.49E-01 LLD<2.49E-01
PO-210 LLD<6.21E+03 LLD<6.21E+03
W-214 LLD<2.25E+03 LLD<2.25E+03
?A-216 LLD<3.97E+03 LLD<3.97E+03
`PII -239 LLD<4.14E+02 LLD<4.14E+02

I LLD<1.44E+04 LLD<1.44E+04
kh	 -4 LLD<1.07E+00 LLD<1.07E+00

I A-226 LLD<9.53E-01 LLD<9.53E-01
LLD<4.30E-01 LLD<4.30E-01

Q
-88
-89 LLD<4.04E-01 LLD<4.04E-01

RN-220 LLD<5.91E+01 LLD<5.91E+01
RU-103 LLD<7.04E-02 LLD<7.04E-02
4iyRH106 LLD<1.36E+00 LLD<1.36E+00
SB-124 LLD<1.68E-01 LLD<1.68E-01
80-125 LLD<4.53E-01 LLD<4.53E-01
SC-46 LLD<9.86E-02 LLD<9.86E-02
SE-75 LLD<7.O1E-02 LLD<7.OIE-02
SN-113 LLD<1.00E-01 LLD<1.00E-01
SR-85 LLD<7.07E-02 LLD<7.07E-02
SR-91 LLD<1.32E-01 LLD<1.32E-01
SR-92 LLD<5.10E-02 LLD<5.10E-02
TA-182 LLD<2.80E-01 LLD<2.80E-01
TC-99M LLD<3.11E-02 LLD<3.11E-02
TE-123M LLD<3.61E-02 LLD<3.61E-02
TE-125M LLD<9.91E+00 LLD<9.91E+00
TE-132 LLD<4.40E-02 LLD<4.40E-02
TH-228 LLD<3.27E+00 LLD<3.27E+00
TH-234 LLD<6.13E-01 LLD<6.13E-01
TH-234A LLD<6.13E-01 LLD<6.13E-01
TH-234B LLD<2.16E+00 LLD<2.16E+00
T I 	 ' 18 LLD<9.11E-02 LLD<9.I1E-02

LLD<6.19E-02 LLD<6.19E-02
U-c35A LLD<6.19E-02 LLD<6.19E-02
U-235B LLD<2.51E-01 LLD<2.51E-01

1[0U.41
1460.75
513.99
151.17
402.58
220.90

1596.20
641.83
834.83
846.76

1274.55
1368.60
702.63
765.78
657.92
86.50

984.45
277.60
311.98

1001.03
46.50

239.00
239.00
300.10
351.92
351.92
295.21
804.00
799.70
804.90
129.30
148.57
240.99
186.10

1836.00
1031.88
549.73
497.08
621.80
602.72
176.33

1120.45
264.66
391.67
513.99
555.60

1383.94
1121.30
140.51
159.00
109.27
228.16
84.37
92.50
92.50
63.30

583.14
185.71
185.71
143.76

2f)9
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URANIUM BY LASER ANALYSIS - UNDIGESTED SAMPLE

WHC-SD-WM-DP-025
ADDENDUM 4 REV 0
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M
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R 9919.-5YIO •10'LAW	 6-19-91 13•[1

.26
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u LA-9^^-106LA
—)'—'Z.

::	 f	 'T
Gu..^.y.
WA S&

/^I^ OD 	 v
0

SID
11—w• 4^.w

y
^w
IGG

l,lr..	
1y,,

si UU^O3^ RESMT 3.0?a 9Y'•^^7°'O=	 ./L
STD VALy,/QE-s %REC 9%l	 y,opslc• .36
SPIKE ID/VAL
SPIKE VOL..IOP :O.-ieD ^/

ww • ^ .—r.•l re.N wr.•• ^•w+•
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q 00

PLUTONIUM ANALYSIS - UNDIGESTED SAMPLE

WHC-SD-WM-DP-025
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t ' ^^ 7,/rf Y^ ^^, . ^ 9^/s -SSA/	 ^
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.r

(?72	 SGV55
I	 -.9s7o

3zs: V9	 -
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v........	 twat...	 rr,r	 ^..... [... r:..
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M
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WHC-SD-WM-DP-025

'ADDENDUM 4 REV 0

GENERAL	 ALPHA	 ENERGY	 (: N A L Y S I S
Rev, t,10

DATA REDUCTION REPORT

SAMPLE
P9413-SSE1

Fi.t y ID: SD74IS.SF•C

Counted en:	 71/ 12 11 91 @13: 0
Detector/Geometrj numbcr:	 7/ 1
Count ti,lue:	 30000. Sec

PEAK ANALYSIS

Peak. Peak..	 he.ti3ht P c a k cuntur F!•!HH Tau

ID Iritia1 Final 1'i11tiul Find Initial Iiuul Initial FiI:,I
1 2994.:1	 ?963,9 3 .50.26-1 3 .50,26:7 20 1 000 2.5.:14 10,000 4	 65°'
- 364.E 263,6 .1.03,206 7- 0 3 . 206 16,000 1.1.316 5.000 .61•1.t17
3 33.2 E.5 2 7 0.2 7 4 10,27 1. 12.000 0,30" 6 1 000 .1.6. 7- 1
1 2173,1)	 2 t 1, 6.7 231,1:,0 271,160 16.000 3.41. 1 2 1 000 6.597

_ 6 .0 4.9 1-7.100 177.100 7-6,000 ,. 1 000 :IF I0 0 0 0.200
6 2.6 1. 143.45E Ii316OS 20,00(1 12,110 1 0.000 r, 	 1 1 7

_ 3,4 , 101.1.3^ 101112? 16,000 1.3,533 5.000 1	 '91
S 2 4.". -1111 '1	 1 22 -1..000 32.-1.0:' 12, ON , 1:._3Z

h^	 9 1..0 O.t 21.207 -1,25:1 121000 0,200 6 1 000 0 1 200'

PEAK RESULTS

F• eak. AEA Peak. Ccntru.id Count. Ac Livi l•..
ID	 ISO to p e Fract. F::r1 O bs Diff FI•!HM	 R;:tc 1 • !m d.'rt: uCi:'cc
1	 Pu236 0,56 4:7 :7,7:16 '7,75-1. 0,002 0.04 17.0.1 ;51159 0,140E-03
2	 Pu232 0.0493 5.49^- 5 .496 0,003 0,04 4.11 37,11 0,167E- 01

Am?11 0^.	 2. -10...	 .	 b _n .016 2c	 ._r.-10, 1	 ^•E
0 , 00 03 5.3^.1 0100 0102 0115 0,562E-c -

1	 Pu239 1, 1 1 3 71 ,1Gi . 0,01:, 0,04 :.11.47 204 1 51 0,921E-04
Pu240 5.111 5,17-0 -0,01 1 0. °21r_ne

0.0023 4.904 0101 0.20 1,27 0,57E- 0 ,
6 0.0019 4,716 0.06 1).16 1,07, 0.172E-06

0.0012 1	 7--1 7 0.05 0 1 10 0, 6:, 0 292E-0c
9 0.0027 4.314 01.1 -1 0.23 1.41 0,660E-0^
P 010000 4.1-1 0 1 00 0.00 0,'.)n 0,139E-0C

DETECTOR CALIERATION
Erier3'3(MEV)	 1.071 + (0.004-)!C 1 iamicl

Erie rI y ran g e (McV)1	 4.071	 TO	 6.47E
Et'f.icicrlQu.	0.1539 CPM/IiF'M

TOTAL COUNT DATA:

Stem	 Total'	 y Rcuoveru
Rau s p ectrum	 11640,0	 100.000
Smoothed	 41632.6	 oc,gc7

Com p osite fit	 11665,5	 100.061
Resl ( I t tu1S	 -26 . r	 -0.065

e

BEST AVAILABLE COPY
Analvzed bu: -----------------------

6309: -
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WHC-SD-WM-DP-025
ADDENDUM 4 REV 0

WESTINGHOUSE HANFORD COMPANY
222—S LABORATORY

.a

O`

4 r^rvAL LMUO lJntUN J I U Hbp4 1 v—bbzu 14
5 INITIAL LMCS CHECK STD R9413-5525 15
6 1 REAGENT BLANK R9414-5625 16
7 SAMPLE 2291-4-4 R9418-5725 17
8 FINAL LMCS CHECK STD R9419-5525 18
9 19
10 20

Standard
Type

Primary Book No.
and Aliquot Vol.

Second Book No.
and Aliquot Vol.

Th ird Book No. and
Aliquot Vol.

Final Vol. of
Standard

LMCS CHECK STD 18B49/10.0 mL N/A

SAMPLES RERUN.

A-6000-881 (03/92)
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GAMMA ENERGY ANALYSIS - UNDIGESTED SAMPLE
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WHC-SD-WM-DP-025

* * # + : * * * * * * * * * * * * * * * ADDENDUiM 4 REV 0*

*	 *

GAMMA SPECTRUM ANALYSIS
*

1

CANBERRA SPECTRAN-F V2.06 SOFTWARE

222-5 COUNTING ROOM WESTINGHOUSE HANFORD
	

O1-AUG-91 03:16:42

ANALYSIS	 PARAMETERS

MCA UNIT NUMBER: 	 1	 /	 ADC UNIT NUMBER: 2.0
DETECTOR NUMBER:	 2	 /	 GEOMETRY NUMBER: 42
SPECTRUM SIZE: 4096 CHANNELS
ORDER OF SMOOTHING FUNCTION:	 5
NUMBER OF BACKGROUND CHANNELS: 4 ON EACH SIDE OF PEAK
PEAK CONFIDENCE FACTOR: 85.0%
IDENTIFICATION ENERGY WINDOW: +- 1.50 KEV
ERROR QUOTATION: 1.96 SIGMA UNCERTAINTY

E-NVIRONMENTAL BACKGROUND SUBTRACTED
LLD CALCULATION PERFORMED
MEASURED ENERGY DIFFERENCES LISTED
-RULTIPLET ANALYSIS PERFORMED

,SPECTRAL DATA READ DIRECTLY FROM MULTICHANNEL ANALYZER ANO:
	

I

"' 4 LYZED BY:	 MAX

,,;^,4i.rLE DESCRIPTION: R9418-5730
GEOMETRY DESCRIPTION: 22ML LIQ
,.SAMPLE SIZE:	 1.0000E-03 LI
STANDARD SIZE: 1.0000E+00 EA
-ANALYSIS LIBRARY FILE: ANL000

/ CONVERSION FACTOR: 4.9505E-03

COLLECT STARTED ON 1-AUG-91 AT 02:26:27

TOLLECT LIVE TIME: 3000. SECONDS
REAL TIME: 3006. SECONDS
DEAD TIME: 0.20 %

DECAYED TO	 0. DAYS, 0.0000 HOURS BEFORE THE START OF COLLECT

ENERGY CALIBRATION PERFORMED 17-MAR-89
EFFICIENCY CALIBRATION PERFORMED 16-MAY-91

;?Sq



222-S COUNTING ROOM WESTINGHOUSE HANFORD
	

01-AUG-91 03:16:42

WHC-SD-WM-DP-025
- 'MPLE: R9418-5730 ADDENDUM 4 REV 0

COLLECTED ON	 1-AUG -91 AT 02:26:27
L	 !ED TO	 0.	 DAYS, 0.0000 HOURS BEFORE THE START OF COLLECT.

RADIONUCLIDE ANALYSIS	 REPORT

NUCLIDE ACTIVITY CONCENTRATION IN	 uCi/LI ENERGY COMPARISON
DECAY (KEV)

MEASURED ERROR	 CORRECTED	 ERROR EXPECT DIFF

AC-228 LLD<2.91E+01 LLD<2.91E+01 911.07
AC-228A LLD<2.91E+01 LLD<2.91E+01 911.10
AC-228B LLD<1.70E+02 LLD<1.70E+02 338.40
AG-108M LLD<3.51E+01 LLD<3.51E+01 433.94
AG-110M LLD<2.73E+02 LLD<2.73E+02 657.76
AM-241 LLD<1.52E+02 LLD<1.52E+02 59.54
AM-243 LLD<4.15E+01 LLD<4.15E+01 74.67
AM-243A LLD<4.15E+01 LLD<4.15E+01 74.67
AR-243B LLD<4.47E+03 LLD<4.47E+03 43.10
PA 41 LLD<1.35E+01 LLD<1.35E+01 1293.64
AU-198 LLD<2.91E+01 LLD<2.91E+01 411.80
$;133 LLD<3.74E+01 LLD<3.74E+01 356.02
BA-139 LLD<8.37E+01 LLD<8.37E+01 165.85
BA-140 LLD<9.73E+01 LLD<9.73E+01 537.27
BA-141 LLD<7.92E+01 LLD<7.92E+01 190.23
ir-7 LLD<3.12E+02 LLD<3.12E+02 477.59
" T -207 LLD<2.15E+01 LLD<2.15E+01 569.70

'2 LLD<8.47E+01 LLD<8.47E+01 727.27
a-*  ,14 LLD<7.41E+01 LLD<7.41E+01 609.32
BI-214A LLD<7.41E+01 LLD<7.41E+01 609.32
@3t-214B LLD<7.37E+01 LLD<7.37E+01 1120.28
BI-214C LLD<4.86E+01 LLD<4.86E+01 1764.51
ED-109 LLD<4.97E+02 LLD<4.97E+02 88.03
CE-139 LLD<1.89E+01 LLD<1.89E+01 165.85
M-141 LLD<2.94E+01 LLD<2.94E+01 145.44
CPR144 LLD<2.30E+02 LLD<2.30E+02 133.51
CO-56 LLD<9.40E+00 LLD<9.40E+00 846.76
CO-57 LLD<1.47E+01 LLD<1.47E+01 122.06
CO-58 LLD<1.06E+01 LLD<1.06E+01 810.75
CO-60 LLD<8.19E+00 LLD<8.19E+00 1332.50
CR-51 LLD<2.06E+02 LLD<2.06E+02 320.09
CS-134 1.62E+02 +-2.10E+01	 1.62E+02 +-2.10E+01 795.84 0.00

604.70 -0.01
CS-136 LLD<9.94E+00 LLD<9.94E+00 818.51
CS-137 1.51E+04 +-3.48E+02	 1.51E+04 +-3.48E+02 661.65 0.03
CS-138 LLD<2.26E+01 LLD<2.26E+01 1435.86
EU-152 LLD<4.64E+01 LLD<4.64E+01 1408.01
EU-154 LLD<3.69E+01 LLD<3.69E+01 1274.45
EU-155 LLD<7.10E+01 LLD<7.10E+01 105.31
FE-59 LLD<1.77E+01 LLD<1.77E+01 1099.25
HF-181 LLD<3.74E+01 LLD<3.74E+01 482.20
HG-203 LLD<2.17E+01 LLD<2.17E+01 279.20
'	 l LLD<2.81E+01 LLD<2.81E+01 364.48

LLD<1.28E+02 LLD<1.28E+02 667.69
1-133 LLD<2.72E+01 LLD<2.72E+01 529.69
I-134 LLD<1.49E+01 LLD<1.49E+01 847.03
I-135 LLD<4.99E+01 LLD<4.99E+01 1260.41

256



W-187 LLD<3.59E+01
XE-131M LLD<7.76E+02
XE-133 LLD<5.87E+01
-- -133M LLD<1.73E+02

15 LLD<1.99E+01
X, s8 LLD<1.52E+02
Y-88	 LLD<1.OSE+01
Y-91	 LLD<5.25E+03
Y-91M	 LLD<3.10E+01
ZN-65	 LLD<2.87E+01
ZR-95	 LLD<1.25E+01
ZR-97	 LLD<1.01E+01

-------------------
TOTAL	 1.55E+04 +-4.01E+02

LLD<3.59E+01 685.74
LLD<7.76E+O2AHC-SD-WM-DP425 163.98
LLD<5.87E+OIADDENDUM 4 REV 0 81.00
LLD<1.73E+02 233.21
LLD<1.99E+01 249.79
LLD<1.52E+02 258.41
LLD<1.08E+01 1836.06
LLD<5.25E+03 1204.90
LLD<3.10E+01 555.60
LLD<2.87E+01 1115.55
LLD<1.25E+01 756.73
LLD<1.01E+01 743.33

-------------------
1.55E+04 +-4.01E+02

STANDARD DEVIATION = 0.19

EBAR - ***** MEV/DISINTEGRATION
MAXIMUM PERMISSABLE ACTIVITY - 1.02E-08 UC/LI
TOTAL MEASURED ACTIVITY - 1.55E+04 (+-4.01E+02) UC/LI
% TECH. SPEC. _ ****** (+-****)

S^

ERROR QUOTATION AT 1.96 SIGMA
LLD CONFIDENCE LEVEL AT 85.0%

DETECTED PEAKS WERE USED IN THE ANALYSIS

r^
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*

*	 GAMMA SPECTRUM ANALYSIS
+	 *

WHC-SD-WM-DP-025
CANULRRA SPECTRAN-F V2.06 SOFTWARE	 ADDENDUM 4 REV 0

222-S COUNTING ROOM WESTINGHOUSE HANFORD
	

01-AUG-91 04:14:13

ANALYSIS	 PARAMETERS

MCA UNIT NUMBER:	 1	 /	 ADC UNIT NUMBER: 1.0
DETECTOR NUMBER: 	 4	 /	 GEOMETRY NUMBER: 41
SPECTRUM SIZE: 4096 CHANNELS
ORDER OF SMOOTHING FUNCTION: 	 5
NUMBER OF BACKGROUND CHANNELS: 4 ON EACH SIDE OF PEAK
PEAK CONFIDENCE FACTOR: 85.0%
IDENTIFICATION ENERGY WINDOW: +- 1.50 KEV
ERROR QUOTATION: 1.96 SIGMA UNCERTAINTY

ERTI RONMENTAL BACKGROUND SUBTRACTED
LLD.CALCULATION PERFORMED
MEASURED ENERGY DIFFERENCES LISTED
MUL.TIPLET ANALYSIS PERFORMED

SPECTRAL DATA READ DIRECTLY FROM MULTICHANNEL ANALYZER ANO:
AgALYZED BY:	 MAX	

H

DESCRIPTION: R9419-5530
L	 RY DESCRIPTION: 134840-A 22/LIQ
SAMPLE SIZE:	 1.0000E-03 LI	 / CONVERSION FACTOR: 5.0000E-01
STANDARD SIZE: 1.0000E+00 EA
ANALYSIS LIBRARY FILE: ANLO00

COLLECT STARTED ON 1-AUG-91 AT 03:23:45

.ya
COLLECT LIVE TIME:	 3000. SECONDS

r,.	 REAL TIME:	 3018. SECONDS
DEAD TIME:	 0.60 %

DECAYED TO	 0. DAYS, 0.0000 HOURS BEFORE THE START OF COLLECT

ENERGY CALIBRATION PERFORMED 21-JUN-90
EFFICIENCY CALIBRATION PERFORMED 14-MAR-91
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222-S COUNTING ROOM WESTINGHOUSE HANFORD	 01-AUG-91	 04:14:13

WHC-SD-WM-DP-025
SAMPLE: R9419-5530 ADDENDUM 4 REV 0
DATA COLLECTED ON	 1- AUG-91 AT 03:23:45

"'ED TO	 0. DAYS,	 0.0000 HOURS BEFORE THE START OF COLLECT.

RADIONUCLIDE ANALYSIS	 REPORT

NUCLIDE ACTIVITY CONCENTRATION IN	 uCi / LI ENERGY COMPARISON

DECAY (KEV)
MEASURED ERROR	 CORRECTED	 ERROR EXPECT DIFF

AC-228 LLD<3.08E-01 LLD<3.08E-01 911.07
AC-228A LLD<3.08E-01 LLD<3.08E-01 911.10
AC-228B LLD<4.34E-01 LLD<4.34E-01 338.40
AG-108M LLD<6.85E-02 LLD<6.85E-02 433.94
AG-110M LLD<3.39E-01 LLD<3.39E-01 657.76
AM-241 LLD<2.63E-01 LLD<2.63E-01 59.54
AM-243 LLD<8.24E-02 LLD<8.24E-02 74.67
AM-243A LLD<8.24E-02 LLD<8.24E-02 74.67
AM-2438 LLD<7.36E+00 LLD<7.36E+00 43.10
A& 41 LLD<6.67E-02 LLD<6.67E-02 1293.64
AU-198 LLD<7.09E-02 LLD<7.09E-02 411.80
W 133 LLD<8.82E-02 LLD<8.82E-02 356.02
BA-139 LLD<1.59E-01 LLD<1.59E-01 165.85
W-140 LLD<2.64E-01 LLD<2.64E-01 537.27
BA-141 LLD<1.65E-01 LLD<1.65E-01 190.23
1r-7 LLD<6.50E-01 LLD<6.50E-01 477.59
ER. 207 LLD<7.24E-02 LLD<7.24E-02 569.70
B T -212 LLD<5.51E-01 LLD<5.51E-01 727.27

t LLD<7.00E-01 LLD<7.00E-01 609.32
b. ..0 LLD<7.00E-01 LLD<7.00E-01 609.32
6T=-214B LLD<6.55E-01 LLD<6.55E-01 1120.28

88,,^^ 214C LLD<2.64E-01 LLD<2.64E-01 1764.51
C I09 LLD<1.05E+00 LLD<1.05E+00 88.03
01;:139 LLD<3.61E-02 LLD<3.61E-02 165.85
CE-141 LLD<5.99E-02 LLD<5.99E-02 145.44
QffR144 LLD<4.70E-01 LLD<4.70E-01 133.51
CO-56 LLD<7.50E-02 LLD<7.50E-02 846.76
0057 LLD<3.10E-02 LLD<3.IOE-02 122.06
CO-58 LLD<6.91E-02 LLD<6.91E-02 810.75
CO-60 1.24E+01 +-2.34E-01	 1.24E+01 +-2.34E-01 1332.50 -0.20

1173.24 -0.04
CR-51 LLD<4.95E-01 LLD<4.95E-01 320.09
CS-134 1.45E+01 +-3.19E-01	 1.45E+01	 +-3.19E-01 795.84 0.09

604.70 0.20
CS-136 LLD<7.65E-02 LLD<7.65E-02 818.51
CS-137 1.44E+01 +-2.23E-01	 1.44E+01 +-2.23E-01 661.65 0.15
CS-138 LLD<7.96E-02 LLD<7.96E-02 1435.86
EU-152 LLD<3.62E-01 LLD<3.62E-01 1408.01
EU-154 LLD<1.35E-01 LLD<1.35E-01 1274.45
EU-155 LLD<1.33E-01 LLD<1.33E-01 105.31
FE-59 LLD<1.68E-01 LLD<1.68E-01 1099.25
HF-181 LLD<8.14E-02 LLD<8.14E-02 482.20
HG-203 LLD<5.59E-02 LLD<5.59E-02 279.20
I-` - ' LLD<6.95E-02 LLD<6.95E-02 364.48

LLD<2.61E-01 LLD<2.61E-01 667.69
i 133 LLD<7.43E-02 LLD<7.43E-02 529.69
I-134 LLD<1.09E-01 LLD<1.09E-01 847.03
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4.31E+01 +-7.81E-01

STANDARD DEVIATION = 0.18

U-237	 LLD<1.87E-01
W-187 LLD<2.35E-01
XE-131M LLD<1.65E+00
XE-133 LLD<1.04E-01

133M LLD<3.90E-01
'5 LLD<5.00E-02

XL	 8 LLD<3.76E-01
Y-88	 LLD<4.07E-02
Y-91	 LLD<2.37E+01
Y-91M	 LLD<1.00E-01
ZN-65	 LLD<2.O1E-01
ZR-95	 LLD<1.23E-01
ZR-97	 LLD<7.04E-02

-------------------
TOTAL	 4.31E+01 +-7.81E-01

LLD<1.87E-01 Zub.uu
LLD<2.35E-01 685.74
LLD<1.65E+00 163.98
LLD<1.04E-01 81.00
LLD<3.90E-01 233.21
LLD<5.00E-02 249.79
LLD<3.76E-01 258.41
LLD<4.07E-02 1836.06
LLD<2.37E+01 1204.90
LLD<I.00E-01 555.60
LLD<2.O1E-01 1115.55
LLD<1.23E-01 756.73
LLD<7.04E-02 743.33

WHC-SD-WM-DP-025
ADDENDUM 4 REV 0

EBAR - ***** MEV/DISINTEGRATION
MAXIMUM PERMISSABLE ACTIVITY - 1.27E-09 UC/LI
TOTAL MEASURED ACTIVITY - 4.31E+01 (+-7.81E-01) UC/LI
% TECH. SPEC. - ****** (+-****)
I"

ERROR QUOTATION AT 1.96 SIGMA
LLD CONFIDENCE LEVEL AT 85.07.

PEAKS NOT USED IN ANALYSIS

Cbio ROI0 ENERGY NET AREA ERROR GAMMAS/SEC
CHANNEL KEV COUNTS %
!'AA

55.12 27.67 930. 14.2 5.15E+02
--951.50 475.54 501. 33.9 3.50E+00
1127.41 563.46 2450. 7.2 1.99E+01

"1139.56 569.54 4459. 5.5 3.66E+01
,,,,604.68 802.06 1879. 15.3 2.11E+01
2336.04 1167.82 350. 88.3 5.50E+00
2730.27 1365.04 487. 12.2 8.73E+00
2799.41 1399.64 131. 22.2 2.40E+00
2802.59 1401.23 121. 22.9 2.22E+00
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A-6000-881 (03/92)

283



9

WHC-SD-WM-DP-025
ADDENDUM 4 REV 0

BEST AVAILABLE COPY

281



i

Z

W

	

l	 l	 }	 )I^1	 .: ^a	 I^(!.1	 '^ll^	 L^	 )P^IJ ii)tJ.Lli	 -. ..f	 ..	 i	 ,	 _

	

I	 1	 q	 1	 .) FO	
,
	 ?	 t ! 1 1 1..	 1< [.] ^ 1 w r 1 1111 !.,1 f	 LJ	 fl,.

to

	

1	 1	 r	 . r	 1 . .	 1 . V.. ,	 1	 r	 .	 r	 la 1' 1	 .. i	 .	 1	 h. 	 _	 1 . ^.. 1 .. 1	 1. i.. 1 + i.. .. a	 _. i — 1	 a r .	 . 1-^ .	 - .	 -	 .

e7

	

1^	 w

	

( -.	 I)	 ^	 1	 tl	 t 1	 ^:	 p

C

	[.1 1.1	 LJ r,l t l	 rr	 ..	 - 1 t. -. 1^^ ,
	 . I ..	 ..	

Q'	 ::) 1.1 1.. ti	 _? ...	 ^'.>	 ?	 r:>	 1 	 .	 . r'

<	 <	 •	 .	 ,	 •A '.f• t.) 11 '- 1 1	 W _.. (,1 1 . 1 . r	 (:1 111 (1) lil 1.. f7 t.l t . ) r.) t) t J '.) 1• r - 	,	 1	 r) (11.

cu

m
^	 9m

r	 111:	 Ir..	 1.•
? :)	 )	 -) ,..	 10	 ) 11	 'J 1^	 r	 rq v.. ru r, ...	 , !1	 l	 ,.1	 ') U .. 1, 1 . 1:1 1 11 1-. Q t t	 i..	

. 1	 ..

	

to	 Q
1

UJ

D	I I 	 ,	 q r.	 ,)	 !	 , to 1..

^^	 -	 .	 ,	 .	 ,	 •	 '.1 i 	1 :	 ! l	 l 1.. :n r	 t .l 1- . 1 . ! -. 1.. 1.) !.l 1	 _	 .:, ,7 r. - > (1)

n

	

A 1	 L: to	 C,
10 N 1 111	 L1 ('I r) i	 1.. 1 .9 [9 04	 11 N. i .. 1.) 1	 r>	 .')

m
n	

1,

	

".	 ,t)	 1)raO).', c) .") .-> i	 to r) 1 0 10 1..	 I 1 t i r 1 L) s") (U 1 i.

T	
r:J Ll 1 i	 (p (.! Q J s:> 1	 r+ (J 1

	

I^ 2	 ;:> 0.1	 r . nl

	

O n	 Lr) cn	 'J	 V !r,

	

O O	
_.> ,:)	 '-) .:,	 _	 ,	 ,-	 )	 :. !? ^,1	 1 1 ..	 :) 11	 r) L) (•. 1) LJ I 1 I ! 1 1 11 ( p ^.) (r . (.l f J (.1 1	 1.)	 ..	 .,	 , 1 .	 ,	 s:,	 _.,  	 ... , , ,

C

	

3 ^	 `
3

A 1

	

O	 rJ
 

At

G O	 -	 _.	 ) 1	 _J r .	 1 l	 1 r l	 .I : .1	 1 r'i	 r	 !	 1 1 1 19 r.I	 , , , of 1-	 I	 ..)	 ..
N

O (n

Lq

.40016s k,



L:!	 i	 L!	 i	 i	 i

L	 I	 rl	 r I	 11

L I

N r
C^

I LU

of	 It	
(1)

LI:'	 r • :;

C';

C3

f

Lt

'j	 1:'1

—1	 f	 I	 t

C-:	 fit
	

z
Vt It	 ;I	 I	 I

L,j 0 4 ..1

I LEI	 f I L.	 r I	 f',	 4- 1 ILI J
i	 C1

q,	 i -	 co C	 Ll Lij c
f	 I

44y
•

11 C

Ll:

It i (It

j
• r-1	 V I

t I 	T	 ,	 I	 Cl	 cl.
I

r

f	 L	 I	 L	 J Lij
Y 1 r I

L i	 L.	 L	 U I	 L

a ILI!	 Li	 I	 L, I	 V I

:I
	

r

.31
0,

.1	 <

t4

Vt

Ci
t	 j

2.1

YI

It

CL
0
u

LU
-i
in

LLI
CO



WHC-SD-WM-DP-025
ADDENDUM 4 REV 0

9vl

n

1

BESTAVAILABLE COPY

275



M
-- r: r: r'; L. c• rJ r. -, n r+ n u r, M rJ ., c• .-, L'1 r

.
 r:.-, o ^; ^+ M rJ r: r: r^ n r: o, c, L; •-+ c• 0 0 0 0 0 n c, 0 0 0 0 0

NM	 rL'7 .^	 —:MC':c.r
 r,.. c,

r! n -+ M r! r) c! 	 c, .-r	 r? c, --+ r!	 .y ri	 ,rj ri C, N o) r! c  ri .+ .+ .r .y M	 c, o c, .-, o o O C, C. o o C, o O C, C, C,

r! M	 '+ •0 Lj N
I w
a ^0-	 -	 _ _	 -	 -	 _ .	 _

Lj 0 -.- r-., r, rj -' ^- c n ri c c o -+ o I:j	 •c rJ -^ Lj -.	 o	 M .: +^ .-^ - -+ ry r , rJ c) c• o 000 0 0 0 n o c= o
V; 0.

17
Vj •r	 .+ Lj L 0 O

^ ZI 

w
U cm

c M ('! .-^ ^- fV .-: O r! r'! C)	 M" C, ':' rl ti M M ri (C1 M C, C) M ti r) c L- M CU	 Cl Cl O Cl .-+ U Cl O Cl o Cl Cl C) 3 Q

C , ti C, M ci .-. .-^ o r, +-+ .-+ M r'1 O CV C, C• L-) M 4j	 C, U -' c o CV r-+ L-1 L7 C, C, o C, C, 6 C' o C, o C, C, Cl

ti C!, N) -N

C, rl M o M C  rj	 M ri .+ C , M C I F} M o Ni P 4i ,-! c . 	^* .-, ^- C, rJ r'1 Cc bj 0) `0 C) C, o C, C) C, G C) C, C , C, 0 0

c, M	 -	 C,- r! Y) ^: C, C M ti C.	 q	 o	 4CJ o v r-, c	 r	 Mi r) ci r) c, r; ri ri c- ri	 J M	 .1 r	 r-; C. L'j c- N C, C) G o C, o o C, C, o C, C,
L-) c)	 L; L, j O f  Cn

0 ri C C'1 CV v c	 o G c rJ VI C, r'1 Lj O M r'1 M -G o CO c Oi ri ri 	 L	 V) '1 [', c R. 0 • `), O O O C) O .+ 6 0 o C% C: o O
.+ Y) 0 , 0,	r l 0 '- r0 C,

c' (n	 ti
I

.+ U • o

' C,	r: c1 L, G	 r! .-+ v .-+ ^ '+ C, a ti Lt ri c r- Cl. P ^	 ^. C`i t• L7 ^: r) M fl o m M ' % C, G C, C, C, ti C) o O C, C, b C, 6
MM	 vi r•.

C) O M r1 F'' r: Lj	 f! N F) M M •.' C4 fJ 0, r"- r) -• ri Fi c ++ r) v) r) 1: CT r) L' 1	 O O C, O C, O O C> O O C, o C,
r, r`,F j r' j 	r1

ti ^

^	 ^i r' -.	 -	 .1 'I .-! .-1 !1 r-' .-1 .-1 '! .-1 !-1 n 	 T' '4 T: .-i .-1	 v ,-1 .. .-{ r•	 .-1 +4 r-i ti .+	 T+ .4 ..r
M c Lj Y-' r. M~ C-	 C: r1 f	 L	 ..[: ri v	 v: G C)	 r: M	 L 	 i) r. Ol 0'. C,	 ri M c L-. W r. Of 0, '

...	 ...	 .....:.^	 .^	 .-i	 .-r	 ,-,	 .-.	 [':	 [.;	 f.	 '-	 ('i	 C( :	 Ci	 I rR f , e': t^	 4: r^ ^	 .-	 - c c	 c ^-	 L:^

r

0-

O
U

W
J

Qm
_J
Q

Q

CO

M
W
W



C-FHERAL	 A L F H (I
	

E	 r R (7 Y	 H 1) L Y - I F

DATA REDUCTION REFORI 
WHC-SD-WM-DP-025

ADDENDUM 4 REV 0

SAMPLF

r v 4 1 7 -al p i.,

1 111 EL174 18 , SF'E:

C o "i I I I ed On:	 7/1101101 L712:

nlumbfn !	 -

C C) j	 300OCl. Sec

PEAK ANALYSIS

Pe R k. P f2 a k	 h e i 4 h t Pc ^: K (-- t^ n t L: r F!-! P.M T,".1

ID Ir-11 tial Fin	 l I Ili tiA Final Ini t i +. I r	 it,Li i t i a I F

?!, i 9 3 . 1, 0	 2 .'S 7, 3,50.2,.5:1
'l

 o	 0^)o
8	 i 1. 0	 f) C. 1^ i

264.? 763, 206 303.206 15. f% e) A

7 3	 2 0 • 5 ' 7C• ._ 7 4 - :'O	 2 7 1 f%AA 0 .301 6	 N 1.11 9.,..-.

1.7 7 	 0	 7166:. 23 1

5 ....0 1 171	 1. 7-00 177. 100 6 :.1 n ;N

tj 1 7.

4 01:18';' 7.6,^00n 1 3	 5 77 9,!10!)1.)n.
j	 w 4 A	 Ann1	 1,	 ,	 I 1-1, A ():r

- -	 . - 1;	 :

1.2	 0 0.200 .1	 A r,

F* EI't K	 PE S LI L T

AEA F, p i-	 r	 j
I	

;I C-un t

r	 o F T 2 C k F tr QL,- rp i r F t., H N	 F;,

1 1) 1 5 6 i 7 ,41 A	 I A 0 1 11 1	 pri 1 4 nr-rte

F' ,,.i 2 7% P 0	 0193 4^0 5	 1 -7
0	 C. 7	 n r.m 11 37, 11 0 1

110241 1TA -IcL	
-.0;016 0 1

0 nnn7 :J1	 7 1 1 C.

2 7 0	 l! 7 7 ,' -1	 1.^.? 7.	 17 1 i 0	 n15 	 f) T, 1	 -17 1) i	 -1 1 .^ v 2iE- r I

5	 1 1 i 5 t ^ 0	 '1 1	 i 0 0
^ 1E	 i

0	 OC-23 4.1041 1 0.20 J.	 _2 517	 E - `'.
C. A 0.16 -D

10 0,f7 n, -)o-_F.....

9 0.0027 A.	 7114 0 1	 .17 r.	 7 I . Z 4 A C -

Q A 9,171 O,nn 0, r'A 0100

1.1 E 1 E C 10 P C A L T P PA T 1 0 t I

E 
I 
I e r zi -e M EY 1	 -1. n 71 f !n.nn47)tCitcnlleI

ErIer3u r L	 I?c, Y	 4.071 TO	 IL 	 7

F f f i C t t. > r 1	 0. 15 3 0 CPM/DF M

T(ITi)L COUNT ritITA

.1 tom	 Total Pt- L) v c 
I

R	 t	 nn, 0 0 ()

Smoothed	 1 L3q	 g r-

Co-mrosite fi It	 9165 	 :d	 100,061
F"
	

i. duj I s	 06'-

BESTAVAILABLE COPY _ .J-----------------  - - --

1



r...	 rY.w.	 w	 ^ tY..r w...

k V41].-SSY	 102AM	 6-11-91	 17 4 0 26
wY...^	 Y..YYwr.	 rY^
PU239/40	 L -503-156	 k RECOVERY I W1YE0 1

rY. r u
?	 c	 - 99-	 ov B

To

Eve 8211	 Af=l	 I	 RERMP
Iwo	 OUT9../IYF	 %pxC /D 9.1'3 yBTU VAL	 I	 ATTACM.L

Qw23(Y [v6 a"Z) ,^.— I

w l+. wYYY	 ./^.Y!

R 9414
	 6-14-911 17,11

0

r

. 
1570

I

^! IZ

1
PLUTONIUM ANALYSIS - UNDIGESTED SAMPLE

WHC-SD-WM-DP-025

ADDENDUM 4 REV 0

,l_ r	 1 kEO. UL_

.YYr wY+. r•
REAGE„T bLAhK 	

RER
COU11T A$ uC2/	 Y	 IN"
PY^361444(3^.•^^ ;ATTAPkLPW

^p`1.2o)^1^^955t1^	 Soya
3 25. zl

r.	 wr•.ti
R Y411^.- /O 1Y2AM	 ^	 6-19-91. 1].20 26

	

Yrrr rur	 w r.

PY27V/40 LA SOS-106 uL'I/0	 1118611	 1
w

r.wr-w.

COU11T AB MCI

	

ov^ 	 RERUN .

	

I .. I C.n H1^^ a	 i.	 Trgm milky OUT

y.o3F 	 ..

1t2 7^ff f/	 /t
	 S11rl

17 ^y

S

3zS•Q9	 .

u

269



iURANIUM BY LASERANALYSIS - UNDIGESTED SAMPLE
WHC-SD-WM-DP-025
ADDENDUM 4 REV 0

,n

w	
6-19-91

r	 M	 "I
3

 =2N 4930.-599	 10'LgW	 1320 26

U	 Lq-925-306	
r	

EkY W1OED 7

7	 — O ^ /eb .z=71-9-n

SMW LE SPI FD TI+
SPIKE" IO 	 1̂3

LtSPII(E vo M 	 ^^J w 	 ^-rk^'t•.3G-.
aO,C YfOe r Co. /.,/ ,.

'L° =Wgr: v e:18/1	-r
	 79. 1 °^

/^..1	 W...3	 wrl..l •r.... MwH.•,

"'

rrr
R 91919.-5590 y102pm 	^ 6-3 4-91	 17r1 26 3
4.i-	 Ws	 1191. W.
U	

W
LA-9125-106	 'Y	 W1OCU^

7 .00- /O -,	 a wK STD	 .
r..... r...UU.^^^11.. rrr

-	 1JI/r/^ STUKlrSCC3 r RESULT 10	 9
STD VALE /aE-Z 4REC 974	,A WTA• . 36

SPIKE ID/VAL (,;,aS 	 Ir
SPIKE

Gal
/D•8.9j

lw lrwwr www

LrAmmddoomblo

.3(0

.13)(98 Xlo^.Sc^'^(-!X^oaal ,
a4?c--^

Joao	
C, 110^—̂ cac X100' ^I

.^'E>7



WHC-SD-WM-DP-025
ADDENDUM 4 REV 0

WESTINGHOUSE HANFORD COMPANY
222-S LABORATORY

265



263

1-1 JD LLU<Y.UZt-U1 LLU<[.UCt-U1 140U.41

K-40 1.82E+00 +-6.35E-01	 1.82E+00 +-6.35E-01 1460.75
KR-85 LLD<1.61E+01 LLD<1.61E+01 513.99
KR-85M LLD<3.83E-02 LLD<3.83E-02 151.17
KR-87 LLD<1.64E-01 LLD<1.64E-01 402.58
KR LLD<2.27E+00 LLD<2.27E+00 220.90
LA	 ) LLD<4.29E-02 LLD<4.29E-02 1596.20
LA-142 LLD<1.57E-01 LLD<1.57E-01 641.83
MN-54 LLD<7.23E-02 LLD<7.23E-02 834.83
MN-56 LLD<8.47E-02 LLD<8.47E-02 846.76
NA-22 LLD<4.78E-02 LLD<4.78E-02 1274.55
NA-24 LLD<3.85E-02 LLD<3.85E-02 1368.60
NB-94 LLD<6.46E-02 LLD<6.46E-02 702.63
NB-95 LLD<6.89E-02 LLD<6.89E-02 765.78
NS-97 LLD<3.86E-01 LLD<3.86E-01 657.92
NP-237 LLD<2.79E-01 LLD<2.79E-01 86.50
NP-238 LLD<3.41E-01 LLD<3.41E-01 984.45
NP-239 LLD<3.15E-01 LLD<3.15E-01 277.60
PA-233 LLD<1.36E-01 LLD<1.36E-01 311.98
PA-234M LLD<1.54E+01 LLD<1.54E+01 1001.03
PB-210 LLD<6.23E+00 LLD<6.23E+00 46.50
PB-212 LLD<1.02E-01 LLD<1.02E-01 239.00
P -212A
Pt212B

LLD<1.02E-01 LLD<1.02E-01 239.00
LLD<1.48E+00 LLD<1.48E+00 300.10

PB-214 LLD<1.48E-01 LLD<1.48E-01 351.92
PB-214A LLD<1.48E-01 LLD<1.48E-01 351.92
RL 214B LLD<2.49E-01 LLD<2.49E-01 295.21
PO-210 LLD<6.21E+03 LLD<6.21E+03 804.00
PO-214 LLD<2.25E+03 LLD<2.25E+03 799.70
PO-216	 'LLD<3.97E+03 LLD<3.97E+03 804.90
0-239 LLD<4.14E+02 LLD<4.14E+02 129.30
PL".	 I LLD<1.44E+04 LLD<1.44E+04 148.57
RA __4 LLD<1.07E+00 LLD<1.07E+00 240.99
RA-226 LLD<9.53E-01 LLD<9.53E-01 186.10
RB-88 LLD<4.30E-01 LLD<4.30E-01 1836.00
R8 = 89 LLD<4.04E-01 LLD<4.04E-01 1031.88
RN-220 LLD<5.91E+01 LLD<5.91E+01 549.73
M-103 LLD<7.04E-02 LLD<7.04E-02 497.08

LLD<1.36E+00 LLD<1.36E+00 621.80RPH106
S	 124 LLD<1.68E-01 LLO<1.68E-01 602.72
58,125 LLD<4.53E-01 LLD<4.53E-01 176.33
SC-46 LLD<9.86E-02 LLD<9.86E-02 1120.45
SE-75 LLD<7.O1E-02 LLD<7.O1E-02 264.66
SN-113 LLD<1.00E-01 LLD<1.00E-01 391.67
SR-85 LLD<7.07E-02 LLD<7.07E-02 513.99
SR-91 LLD<1.32E-01 LLD<1.32E-01 555.60
SR-92 LLD<5.10E-02 LLD<5.10E-02 1383.94
TA-182 LLD<2.80E-01 LLD<2.80E-01 1121.30
TC-99M LLD<3.I1E-02 LLD<3.11E-02 140.51
TE-123M LLD<3.61E-02 LLD<3.61E-02 159.00
TE-125M LLD<9.91E+00 LLD<9.91E+00 109.27
TE-132 LLD<4.40E-02 LLD<4.40E-02 228.16
TH-228 LLD<3.27E+00 LLD<3.27E+00 84.37
TH-234 LLD<6.13E-01 LLD<6.13E-01 92.50
TH-234A LLD<6.13E-01 LLD<6.13E-01 92.50
TH-234B LLD<2.16E+00 LLD<2.16E+00 63.30
TL - ^8 LLD<9.11E-02 LLD<9.11E-02 583.14
U- LLD<6.19E-02 LLD<6.19E-02 185.71
U-235A LLD<6.19E-02 LLD<6.19E-02 185.71
U-2358 LLD<2.51E-01 LLD<2.51E-01 143.76

0.22
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P E A K A N A L Y S I S
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ADDENDUM 4 REV 0

PK CENTROID ENERGY FWHM BACKGND NET AREA ERROR NUCLIDES

CHANNEL KEV KEV COUNTS COUNTS %

1 55.12 27.67 1.16 1703. 930. 14.2 SB/TE-X

2 951.50 475.54 1.61 2949. 501. 33.9 CS-134

3C 1127.41 563.46 1.48 2132. 2450. 7.2 CS-134,
EU-152

4C 1139.56 569.54 1.48 2150. 4459. 5.5 CS-134,
BI-207

5 1210.31 604.90 1.59 2237. 28183. 1.3 CS-134

6 1324.13 661.80 1.61 1495. 24331. 1.4 CS-137

6B 661.38 251. 9.7

7? 1592.44 795.94 1.68 1133. 20598. 2.1 CS-134

8? 1604.68 802.06 1.68 1078. 1879. 15.3 CS-134

9? 2336.04 1167.82 1.84 641. 350. 88.3 CS-134

10? 2346.79 1173.19 1.84 591. 14512. 2.8 CO-60

11 2664.84 1332.30 2.44 191. 13049. 1.8 CO-60

2730.27 1365.04 2.19 131. 487. 12.2 CS-134

Y3C 2799.41 1399.64 1.48 53. 131. 22.2 I-132
44C 2802.59 1401.23 1.48 58. 121. 22.9 BI-214

15 2921.09 1460.53 2.60 56. 771. 7.9 K-40

4-5B 1460.72 581. 4.7

WOR QUOTATION AT 1.96 SIGMA
PEAK CONFIDENCE LEVEL AT 85.0%

C	 JLTIPLET ANALYSIS CONVERGED NORMALLY
? ' MULTIPLET ANALYSIS CONVERGED BUT GFIT > 4
B - ENVIRONMENTAL BACKGROUND PEAK
-:

BACKGROUND SUBTRACTION PERFORMED USING FILE 8KO014
BACKGROUND DESCRIPTION: BKG
BACKGROUND COLLECT STARTED ON 11-DEC-90 AT 10:00:00
BACKGROUND LIVE TIME:	 11292. SECONDS

26i



SAMPLE STATUS REPORT FOR	 R 9418.	 102AW	 2291-4-4 TIME:	 5/26/92 14:57
DISPATCHED: 6/14/91 13:21	 SAMPLE HAS NOT BEEN SLURPED
P"^EIVED: 6/14/91 13:31	 WHC - SD-WM-DP -025

ADDENDUM 4 REV 0
OUT OF GOOD CHARGE

EXT. DETER. RESULTS OR STATUS RANGE? ANS? CODE
**^* ***,t ,r**,t ^r ,t,t**,r,rr *,t ,t***•*****,t**,tr * ^+***•r *w*	 *^ • ** ^***
5000 APPEAR NO ORGANIC SOLUTION W1BE0
5000 APPEAR CLEAR LIGHT YELLOW AQUEOUS W1BE0
5000 APPEAR SOLIDS PRESENT W1BE0
5720 TB OUT FOR RERUN W1BE0
5720 TB 2.02000E 04	 uCI/L W1BE0
5725 AT OUT FOR RERUN W1BE0
5725 AT <2.16000E 00 uCI/L W1BE0
5730 GEA 1.51000E 04 uCI/L	 Cs-137 W1BE0
5730 GEA <7.10000E O1 uCI/L	 Eu-155 W1BE0
5730 GEA <3.95000E O1 uCI/L 	 Sn-113 W1BEo
5730 GEA 1.62000E 02 uCI/L	 Cs-134 W1BE0
5730 GEA <2.93000E O1 uCI/L	 Ru-103 W1BE0
5,730 GEA <4.33000E 02 uCI/L 	 RuRh-106 W1BE0
5730 GEA <8.19000	 uCI/L	 Co-60 W1BE0
-5730 GEA <7.55000	 uCI/L	 Nb-94 W1BE0
5730 GEA <2.30000E 02 uCI/L	 CePr-144 W1BE0
-5-730 GEA <4.12000E 02 uCI/L	 Ra-226 W1BE0
5740 U OUT FOR RERUN W1BE0
-5740 U OUT FOR RERUN W1BE0'
,$740 U INSUFFICIENT SAMPLE W1BE0
5740 U 3.87000E-03 G/L W1BE0
F-	 I PU239/40 OUT FOR RERUN WIBEO
I	 1 PU239/40 4.03000E-02 uCI/L W1BE0
'5782 AM241 OUT FOR RERUN W1BE0
5782 AM241 OUT FOR RERUN W1BE0
5782 AM241 1.7500E-01 uCI/L INSUF. SAMPLE RAN R9404 SPLIT W1BE0
5786 SR90 OUT FOR RERUN W1BE0
5786 SR90 OUT FOR RERUN W1BE0
5786 SR90 1.53000E 02 uCI/L W1BE0
5787 H3 OUT FOR RERUN W1BE0
8R87 H3 OUT FOR RERUN W1BE0
5787 H3 5.64000E 00 uCI/L W1BE0
5940 U OUT FOR RERUN W1BE0
5940 U OUT FOR RERUN W1BE0
5940 U INSUFFICIENT SAMPLE W1BE0
5940 U 7.91000E O1 $ RECOVERY N	 Y W1BE0
5987 H3 OUT FOR RERUN W1BE0
5987 H3 OUT FOR RERUN W1BE0
5987 H3 1.07700E 02 $ RECOVERY N	 Y W1BE0

END OF REPORT
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K-40 2.69E+02 +-1.99E+02	 2.69E+02 +-1.99E+02 1460.75
KR-85 LLD<6.57E+03 LLD<6.57E+03WHC-SD-WM-DP- 025513.99
KR-85M LLD<1.86E+01 LLD<1.86E+01ADDENDUM 4 REV 0151.17
KR-87 LLD<6.46E+01 LLD<6.46E+01 402.58
K'	 I LLD<9.17E+02 LLD<9.17E+02 220.90
Lr,	 _40 LLD<7.11E+00 LLD<7.11E+00 1596.20
LA-142 LLD<5.59E+01 LLD<5.59E+01 641.83
MN-54 LLD<7.94E+00 LLD<7.94E+00 834.83
MN-56 LLD<1.06E+01 LLD<1.06E+01 846.76
NA-22 LLD<1.31E+01 LLD<1.31E+01 1274.55
NA-24 LLD<7.66E+00 LLD<7.66E+00 1368.60
NB-94 LLD<7.55E+00 LLD<7.55E+00 702.63
NB-95 LLD<8.23E+00 LLD<8.23E+00 765.78
NB-97 LLD<3.09E+02 LLD<3.09E+02 657.92
NP-237 LLD<1.55E+02 LLD<1.55E+02 86.50
NP-238 LLD<3.13E+01 LLD<3.13E+01 984.45
NP-239 LLD<1.34E+02 LLD<1.34E+02 277.60
PA-233 LLD<5.18E+01 LLD<5.18E+01 311.98
PA-234M LLD<1.55E+03 LLD<1.55E+03 1001.03
PB-210 LLD<4.06E+03 LLD<4.06E+03 46.50
PB-212 LLD<4.04E+01 LLD<4.04E+01 239.00
P$+212A LLD<4.02E+01 LLD<4.02E+01 239.00
PB-212B LLD<6.07E+02 LLD<6.07E+02 300.10
PP 214 LLD<5.61E+01 LLD<5.61E+01 351.92
PB-214A LLD<5.61E+01 LLD<5.61E+01 351.92
P8--214B LLD<1.03E+02 LLD<1.03E+02 295.21
PO-210 LLD<7.08E+05 LLD<7.08E+05 804.00
PO-214 LLD<2.93E+05 LLD<2.93E+05 799.70
PQ-216 LLD<5.25E+05 LLD<5.25E+05 804.90
PU- 0 39 LLD<2.16E+05 LLD<2.16E+05 129.30
R-	 1 LLD<6.66E+06 LLD<6.66E+06 148.57
RA-424 LLD<4.38E+02 LLD<4.38E+02 240.99
RA-'226 LLD<4.12E+02 LLD<4.12E+02 186.10
RO,;88 LLD<1.14E+02 LLD<1.14E+02 1836.00
RB-89 LLD<4.66E+01 LLD<4.66E+01 1031.88
RU---220 LLD<1.99E+04 LLD<1.99E+04 549.73
RU-103 LLD<2.93E+01 LLD<2.93E+01 497.08
RtAH106 LLD<4.33E+02 LLD<4.33E+02 621.80
SB-124 LLD<2.63E+01 LLD<2.63E+01 602.72
SP125 LLD<2.19E+02 LLD<2.19E+02 176.33
SC-46 LLD<1.11E+01 LLD<1.11E+01 1120.45
SE-75 LLD<3.21E+01 LLD<3.21E+01 264.66
SN-113 LLD<3.95E+01 LLD<3.95E+01 391.67
SR-85 LLD<2.88E+01 LLD<2.88E+01 513.99
SR-91 LLD<4.09E+01 LLD<4.09E+01 555.60
SR-92 LLD<1.08E+01 LLD<1.08E+01 1383.94
TA-182 LLD<3.83E+01 LLD<3.83E+01 1121.30
TC-99M LLD<1.45E+01 LLD<1.45E+01 140.51
TE-123M LLD<1.73E+01 LLD<1.73E+01 159.00
TE-125M LLD<4.81E+03 LLD<4.81E+03 109.27
TE-132 LLD<1.96E+01 LLD<1.96E+01 228.16
TH-228 LLD<1.76E+03 LLD<1.76E+03 84.37
TH-234 LLD<3.05E+02 LLD<3.05E+02 92.50
TH-234A LLD<3.05E+02 LLD<3.05E+02 92.50
TH-234B LLD<1.18E+03 LLD<1.18E+03 63.30
TI	 8 LLD<2.55E+01 LLD<2.55E+01 583.14
U-_ i LLD<2.88E+01 LLD<2.88E+01 185.71
U-235A LLD<2.88E+01 LLD<2.88E+01 185.71
U-235B LLD<1.34E+02 LLD<1.34E+02 143.76
U-237 LLD<7.90E+01 LLD<7.90E+01 208.00

0.39
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222-5 COUNTING ROOM WESTINGHOUSE HANFORD 	 01-AUG-91 03:16:42

P E A K A N A L Y S I

	

	
WHC-SD-WM-DP-025
S ADDENDUM 4 REV 0

	

CENTROID	 ENERGY
CHANNEL	 KEV

1	 1210.13	 604.69
2	 1324.14	 661.68
2B	 661.85
3	 1592.51	 795.85
4	 2923.20 1461.14
4B	 1460.85

FWHM BACKGND NET AREA
KEV	 COUNTS	 COUNTS

	

1.60	 432.	 484.

	

1.68	 195.	 34003.
36.

	

1.83	 41.	 311.

	

1.86	 8.	 196.
156.

ERROR	 NUCLIDES

16.0 CS-134
1.1 CS-137

13.9
12.8 CS-134
14.8 K-40
3.8

ERROR QUOTATION AT 1.96 SIGMA
PEAK CONFIDENCE LEVEL AT 85.0%

B - ENVIRONMENTAL BACKGROUND PEAK

-r

BACKGROUND SUBTRACTION PERFORMED USING FILE BK0012
BACKGROUND DESCRIPTION: BKG
BACKGROUND COLLECT STARTED ON 30-AUG-88 AT 16:46:00
BACKGROUND LIVE TIME:	 60000. SECONDS

(T.
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Standard
Type

Primary Book No.
and Aliquot Vol.

Second Book No.
and Aliquot Vol.

Third Book No. and
Aliquot Vol.

Final Vol. of
Standard

LMCS CHECK STD 141 B46/0.5 mL N/A

A^

Cf^

WHC-SD-WM-DP-025

WESTINGHOUSE HANFORD COMPANY
222—S LABORATORY

A-6000-881 (03/92)
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5 E H E R A L	 A L P H A	 F H F R - C Y	 A H A 1 y E 7 7
Rev . I , 10

PnTA SEDUCTION pE7.,cR7WHC-SD-WM-DP-025
ADDENDUM 4 REV 0

Fj 1 w IV! SP35 - 7 SPC

Counted	 on!	 7/1071	 C	 11	 C,

Pet2c4cr/Seametrw	 numb!','!	 7

CCUnL	 %WL,	 70000.	 Sec

PEAK ANALYSI?

Peak Peak	 heisht Peak	 center	 Fl?HM

ID Initizi Final	 Initial	 Finwl	 Tnitivi	 rincl
1 1507.6	 1617,7 3A 1 . M	 361 .921	 20.000	 13 , 770

50.9 17,0	 305.T'l	 305.771	 21000	 11.911

7.5 7.6	 W1.307	 256,7n7	 31,000	 M.7177
11 1	 1 1.2	 20,277	 :23.271	 -0100q	 3712"9

P EAK	 RESULTS

AEA Peal LuM ru i -J	 Cuun L

TD lictore Frzct; Fmr,	 Obs,	 PiM	 romm	 Rote Om
Rol M2 7A 1,7111 5	 7 5A	 4.7--	 0.016	 0,07	 11-W

cmZY 5,736	 7	 -- 1 	 •.011
PU27? 0,0302 1 .17 9	7.12-	 0,010	 0	 07	 0.70

AM21 1 1.1-0	 nllp?	 ._0.057

7 n. ?016 5,70C	 0	 07	 0.10

0"! Pu279 00057 TM7	 5113?	 0	 n ol	 0106	 0117

PU21'n 1,137	 0,005

DETECTOR	 TALIPRATTON
FnerAWMEW 1,020	 :	 10.001811Chonncl

Ene y ls	 rwoo	 WeM	 1,020	 In	 4	 1-1,
Ef r i , 1 w " cw	 0	 2ntl	 CPM/lIPM

TPTAL	 COUNT	 DATA:

To,:

T"ihnl	 Final
10,050	 7,7-1
12,000

To O n o	 0

AL t i V i

356	 77	 0 701F..n,

0, 7 M r- 1 1

6,91	 0,302F
0 ME",

01-2	 O'WOF
0, 0 1	 0,123F

OMTE -A,

Item ToWl R•uc••r-;

Rau	 s p ectrum 1.s?040 100.000
smoothed 1505110 100.000

Com p osite	 rn l6OrO•7 1000M

Rcniduals, -117,7 -013"ct

Anzl y zcd buz ......................
61153

13vown
AVAILA.0.1 c: Copy
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0

1 LEGEND: RAW - ,,,, 	 MODELED PEAKS = 1 P2..r FTC	 ?5'1.40

fZ

WHC-SD-WM-DP-025
'ADDENDUM 4 REV 0

4

N, ...............4......I ........................... 	 ........1
..c^	 ................................4

1.
..	 1

.......................1............................	 ........1............................................ 	 1

BEST AVAILABLE COPY
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k 9919.-760	 t 102AW	 6-19-91 13121 26
-u 03 ^ wr,e or^v

PU239/90 LA-au3-1D6 X NEL'OVERY WStlEO
^.1

1
4y^ W Grp W
7	 ae-ie -	 • STD

EDP R2^ AkOO1^	 z	 RERU^sr°°	 r aceu^ r ^sh3E .	 .	 t
Sr° VAL. R	 E3 2;REC ij/. '/ 40	 "AcH Pi ul

ATTM.H PRINTOUTp..A36 YIO^/S^ •e^d—^^

^,. IN M M

IV tl^(y,n

r
i

a9s.^( Cz.^^.5L33^-99 Yo

3Z5.^5

PLUTONIUM ANALYSIS - UNDIGESTED SAMPLE

	

1
V[HC-SD-WM-DP-025
ADDENDUM 4 REV 0

0%	

J
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4 rlNAL LMU0 UiltUK OI U M'KIV-0001 174
c ftsl

^
1:1

r^

.r

07\*

1^

WHC-SD-WM-DP-025
ADDENDUM 4 REV 0

WESTINGHOUSE HANFORD COMPANY
222—S LABORATORY
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URANIUM BY LASER ANALYSIS --UNDIGESTED  SAMPLE

	

1

WHC-SD-WM-DP-025
ADDENDUM 4 REV 0

wrr w... r... tr Y.r nY»t
R 9413.-5540 102AW 6-14-93	 13: S 26
lrrrr	 YrYYY.r. M CM.M f.» NwY

11 I..A-975-106 `.	 ' tY W1RP0,
..Y. W Gr^^ IY

q	 _ STD
Coe

5267 ^^FO Cd^ RESULT3.0^G^	 "7'"	 •/(^-•1LSTUII
ssru vAL 3.IVC••;'"1'EC 9

-7.1n0
SPIKE ID/VAL /RA4?
SPINE VUL,mawa__Joo

eu

d. r
/v_fr9/

"!O	 _ u

nw.Y Y.	 Y.Y. n.Y	 Or	 11 Ywr
2AWk 9419.-5640 • 10	 6-14-91	 13l 11

^
26

6

trr.r Y»IYYYY.Y! flr.. [.» YYr
U LA-925-106 U/ WiSEU 3
».r W p
,e /r.Q

CrYr w
REU. DL

Wr.. uY+rY r..Y
REAOENI bLANN	 yY	 • 0/

.	 o -	 GO (.9a3i	 ^, ,,2 ,, v c7^ S,61'
'7	 Set, o. f • . m e...w

<3. q̂c ix..
Y.yYI Y».Y ! YyY.! /YI.Y.. 4W»...

». M YY ».

'Li CAIE SAMPLE

six Ikc= .ro.•p..,...

-	 Z==w

3

^^b)(^J C•^ 6.as^, 0010•, 

=^^lea e

(aycmiX asc--)^

i
I

Wti
Ii 9417,574]0_10^•AW ^.6-19-91	 M. in 20

Y.YYYW W!
U	 U1-929-306	 4

m&
^•

!YW
^

^^"W
2291-3-4

nrY.i^r.r YYr

ac1)(9La)(sl^^ _ (. io1 o^	 J7d. . z v . , 20
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7
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U-237	 LLD<1.87E-01
W-187 LLD<2.35E-01
XE-131M LLD<1.65E+00
XE-133 LLD<1.04E-01
XE-133M LLD<3.90E-01
XF '5 LLD<5.00E-02
XL	 8 LLD<3.76E-01
Y-88	 LLD<4.07E-02
Y-91	 LLD<2.37E+01
Y-91M	 LLD<1.00E-01
ZN-65	 LLD<2.O1E-01
ZR-95	 LLD<1.23E-01
ZR-97	 LLD<7.04E-02

TOTAL	 4.31E+01 +-7.81E-01

LLD<1.87E-01 208.00
LLD<2.35E-01' 685.74
LLD<1.65E+00 163.98
LLD<1.04E-01 81.00
LLD<3.90E-01 233.21
LLD<5.00E-02 249.79
LLD<3.76E-01 258.41
LLD<4.07E-02 1836.06
LLD<2.37E+01 1204.90
LLD<1.00E-01 555.60
LLD<2.O1E-01 1115.55
LLD<1.23E-01 756.73
LLD<7.04E-02 743.33

4.31E+01 +-7.81E-01

STANDARD DEVIATION - 0.18
WHC-SD-WM-DP-025

EBAR = ***** MEV/DISINTEGRATION 	 ADDENDUM 4 REV 0
MAXIMUM PERMISSABLE ACTIVITY - 1.27E-09 UC/LI
TOTAL MEASURED ACTIVITY	 4.31E+01 (+-7.81E-01) UC/LI
% TECH. SPEC. _ ****** (+-****)
T

ERROR QUOTATION AT 1.96 SIGMA
LLD CONFIDENCE LEVEL AT 85.0%

P^
PEAKS NOT USED IN ANALYSIS

CEn AOID ENERGY NET AREA ERROR GAMMAS/SEC
MNNEL KEV COUNTS %

"ll"
27.67 930. 14.2 5.15E+02

-951.50 475.54 501. 33.9 3.50E+00
1127.41 563.46 2450. 7.2 1.99E+01
-b139.56 569.54 4459. 5.5 3.66E+01
1604.68 802.06 1879. 15.3 2.11E+01
cn36.04 1167.82 350. 88.3 5.50E+00
2730.27 1365.04 487. 12.2 8.73E+00
2799.41 1399.64 131. 22.2 2.40E+00
2802.59 1401.23 121. 22.9 2.22E+00
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222-S COUNTING ROOM WESTINGHOUSE HANFORD 	 01-AUG-91 04:14:13

WHC-SD-WM-DP-025
SAMPLE: R9419-5530 ADDENDUM 4 REV 0
DATA COLLECTED ON	 I- AUG-91 AT 03:23:45

DE`'""ED TO	 0. DAYS,	 0.0000 HOURS BEFORE THE START OF COLLECT.

RADIONUCLIDE ANALYSIS REPORT

NUCLIDE ACTIVITY CONCENTRATION IN	 uCi/LI	 ENERGY COMPARISON
DECAY (KEV)

MEASURED ERROR	 CORRECTED ERROR	 EXPECT DIFF

AC-228 LLD<3.08E-01 LLD<3.08E-01 911.07

AC-228A LLD<3.08E-01 LLD<3.08E-01 911.10

AC-2288 LLD<4.34E-01 LLD<4.34E-01 338.40

AG-108M LLD<6.85E-02 LLD<6.85E-02 433.94

AG-110M LLD<3.39E-01 LLD<3.39E-01 657.76

AM-241 LLD<2.63E-01 LLD<2.63E-01 59.54

AM-243 LLD<8.24E-02 LLD<8.24E-02 74.67

AM-243A LLD<8.24E-02 LLD<8.24E-02 74.67

AM-2438 LLD<7.36E+00 LLD<7.36E+00 43.10
AAjj^^41 LLD<6.67E-02 LLD<6.67E-02 1293.64

AN 98 LLD<7.09E-02 LLD<7.09E-02 411.80

B*g133 LLD<8.82E-02 LLD<8.82E-02 356.02

BA-139 LLD<1.59E-01 LLD<1.59E-01 165.85

BA-140 LLD<2.64E-01 LLD<2.64E-01 537.27

BA-141 LLD<1.65E-01 LLD<1.65E-01 190.23

BE-7- LLD<6.50E-01 LLD<6.50E-01 477.59

LLD<7.24E-02 LLD<7.24E-02 569.70

HB
..207

B -212 LLD<5.51E-01 LLD<5.51E-01 727.27

BJf-,	1 LLD<7.00E-01 LLD<7.00E-01 609.32

5 I-^.0 LLD<7.00E-01 LLD<7.00E-01 609.32

Bt=214B LLD<6.55E-01 LLD<6.55E-01 1120.28

214C LLD<2.64E-01 LLD<2.64E-01 1764.51

0
B 

='109 LLD<1.05E+00 LLD<1.05E+00 88.03

CE-139 LLD<3.61E-02 LLD<3.61E-02 165.85

CE-141 LLD<5.99E-02 LLD<5.99E-02 145.44
CRR144 LLD<4.70E-01 LLD<4.70E-01 133.51

CO-56 LLD<7.50E-02 LLD<7.50E-02 846.76

C&57 LLD<3.IOE-02 LLD<3.10E-02 122.06

CO-58 LLD<6.91E-02 LLD<6.91E-02 810.75

CO-60 1.24E+01 +-2.34E-01	 1.24E+01 +-2.34E-01	 1332.50 -0.20
1173.24 -0.04

CR-51 LLD<4.95E-01 LLD<4.95E-01 320.09
CS-134 1.45E+01 +-3.19E-01	 1.45E+01 +-3.19E-01	 795.84 0.09

604.70 0.20
CS-136 LLD<7.65E-02 LLD<7.65E-02 818.51
CS-137 1.44E+01 +-2.23E-01	 1.44E+01 +-2.23E-01	 661.65 0.15
CS-138 LLD<7.96E-02 LLD<7.96E-02 1435.86
EU-152 LLD<3.62E-01 LLD<3.62E-01 1408.01
EU-154 LLD<1.35E-01 LLD<1.35E-01 1274.45
EU-155 LLD<1.33E-01 LLD<1.33E-01 105.31
FE-59 LLD<1.68E-01 LLD<1.68E-01 1099.25
HF-181 LLD<8.14E-02 LLD<8.14E-02 482.20
HG-203 LLD<5.59E-02 LLD<5.59E-02 279.20
I-' LLD<6.95E-02 LLD<6.95E-02 364.48
I-.	 - LLD<2.61E-01 LLD<2.61E-01 667.69
I-133 LLD<7.43E-02 LLD<7.43E-02 529.69
I-134 LLD<1.09E-01 LLD<1.09E-01 847.03



+

*	 GAMMA SPECTRUM ANALYSIS
#

WHC-SD-WM-DP-025
CANocRRA SPECTRAN-F V2.06 SOFTWARE	 ADDENDUM 4 REV 0

222-5 COUNTING ROOM WESTINGHOUSE HANFORD 	 O1-AUG-91 04:14:13

ANALYSIS PARAMETERS

MCA UNIT NUMBER: 	 1	 /	 ADC UNIT NUMBER: 1.0
DETECTOR NUMBER:	 4	 /	 GEOMETRY NUMBER: 41
SPECTRUM SIZE: 4096 CHANNELS
ORDER OF SMOOTHING FUNCTION: 	 5
NUMBER OF BACKGROUND CHANNELS: 4 ON EACH SIDE OF PEAK
PEAK CONFIDENCE FACTOR: 85.0%
IDENTIFICATION ENERGY WINDOW: +- 1.50 KEV
ERROR QUOTATION: 1.96 SIGMA UNCERTAINTY

ENVIRONMENTAL BACKGROUND SUBTRACTED
6LO CALCULATION PERFORMED
MEASURED ENERGY DIFFERENCES LISTED
MULTIPLET ANALYSIS PERFORMED

SPECTRAL DATA READ DIRECTLY FROM MULTICHANNEL ANALYZER ANO:
P&LYZED BY:	 MAX

SAt' 7, DESCRIPTION: R9419-5530
GEL	 RY DESCRIPTION: 134840-A 22/LIQ
SAMPLE SIZE:	 1.0000E-03 LI	 / CONVERSION FACTOR: 5.0000E-01
STANDARD SIZE: 1.0000E+00 EA
ANALYSIS LIBRARY FILE: ANL000

COLLECT STARTED ON 1-AUG-91 AT 03:23:45

	

COLLECT LIVE TIME:
	

3000. SECONDS
CT	 REAL TIME:
	

3018. SECONDS

	

DEAD TIME:
	

0.60 %

DECAYED TO	 0. DAYS, 0.0000 HOURS BEFORE THE START OF COLLECT

ENERGY CALIBRATION PERFORMED 21-JUN-90
EFFICIENCY CALIBRATION PERFORMED 14-MAR-91

2T)6

0



W-187 LLD<1.14E+01
XE-131M LLD<2.61E+02
XE-133 LLD<1.69E+01
XE-133M LLD<6.19E+01
X' 15 LLD<7.80E+00
XL -38 LLD<6.01E+01
Y-88	 LLD<2.82E+00
Y-91	 LLD<1.19E+03
Y-91M	 LLD<1.17E+01
ZN-65	 LLD<8.85E+00
ZR-95	 LLD<5.02E+00
ZR-97	 LLD<2.84E+00

-------------------
TOTAL	 1.72E+04 +-2.58E+02

LLD<1.14E+O1WHC-SD-WM-DP-025685.74
LLD<2.61E+02 ADDENDUM 4 REV 0163.98
LLD<1.69E+01 81.00
LLD<6.19E+01 233.21
LLD<7.80E+00 249.79
LLD<6.O1E+01 258.41
LLD<2.82E+00 1836.06
LLD<1.19E+03 1204.90
LLD<1.17E+01 555.60
LLD<8.85E+00 1115.55
LLD<5.02E+00 756.73
LLD<2.84E+00 743.33

1.72E+04 +-2.58E+02

STANDARD DEVIATION = 0.21

EBAR = ***** MEV/DISINTEGRATION
MAXIMUM PERMISSABLE ACTIVITY = 5.37E-09 UC/LI
TOTAL MEASURED ACTIVITY	 1.72E+04 (+-2.58E+02) UC/LI
% TECH. SPEC. _ ****** (+-****)

MOR QUOTATION AT 1.96 SIGMA
LLD CONFIDENCE LEVEL AT 85.0%

PEAKS NOT USED IN ANALYSIS

CW iROID ENERGY NET AREA ERROR GAMMAS/SEC
CHANNEL	 KEV	 COUNTS	 %
^,,

	

55.19	 27.70	 2262.	 9.4	 1.24E+03

	

4024.53	 512.04	 968.	 26.0	 7.23E+00

	

1127.18	 563.35	 248.	 43.6	 2.02E+00

	

1739.37	 569.44	 470.	 40.2	 3.85E+00

	

16604.69	 802.06	 246.	 25.1	 2.76E+00

_... 204



222-5 COUNTING ROOM WESTINGHOUSE HANFORD
	

01-AUG-91 03:10:17

SAMPLE: R9417-5730 WHC-SD-WM-DP-025
D°" COLLECTED ON	 1-AUG-91 AT 02:19:31 ADDENDUM 4 REV 0
D-	 !ED TO	 0.	 DAYS, 0.0000 HOURS BEFORE THE START OF COLLECT.

RADIONUCLIDE ANALYSIS REPORT

NUCLIDE ACTIVITY CONCENTRATION IN	 uCi/LI ENERGY COMPARISON
DECAY (KEV)

MEASURED ERROR	 CORRECTED ERROR EXPECT DIFF

AC-228 LLD<1.30E+01 LLD<1.30E+01 911.07
AC-228A LLD<1.30E+01 LLD<1.30E+01 911.10
AC-2286 LLD<6.90E+01 LLD<6.90E+01 338.40
AG-108M LLD<1.26E+01 LLD<1.26E+01 433.94
AG-110M LLD<1.12E+02 LLD<1.12E+02 657.76
AM-241 LLD<4.23E+01 LLD<4.23E+01 59.54
AM-243 LLD<1.29E+01 LLD<1.29E+01 74.67
AM-243A LLD<1.29E+01 LLD<1.29E+01 74.67
AMr2436 LLD<1.15E+03 LLD<1.15E+03 43.10
AR-41 LLD<3.85E+00 LLD<3.85E+00 1293.64
Atl'-198 LLD<1.18E+01 LLD<1.18E+01 411.80
BA-133 LLD<1.40E+01 LLD<1.40E+01 356.02
W-139 LLD<2.60E+01 LLD<2.60E+01 165.85
BA-140 LLD<3.52E+01 LLD<3.52E+01 537.27
W-141 LLO<2.77E+01 LLD<2.77E+01 190.23

7 LLD<1.26E+02 LLD<1.26E+02 477.59
I 207 LLD<7.54E+00 LLD<7.54E+00 569.70

&r	 2 LLD<2.64E+01 LLD<2.64E+01 727.27
Bt	 14 LLD<3.05E+01 LLD<3.05E+01 609.32
B11 214A LLD<3.05E+01 LLD<3.05E+01 609.32
Bli 7 214B LLD<2.63E+01 LLD<2.63E+01 1120.28
BV 214C LLD<2.08E+01 LLD<2.08E+01 1764.51
Q-109 LLD<1.64E+02 LLD<1.64E+02 88.03
CE-139 LLD<5.86E+00 LLD<5.86E+00 165.85
L^+141 LLD<9.70E+00 LLD<9.70E+00 145.44
CEPR144 LLD<7.67E+01 LLD<7.67E+01 133.51
00. 56 LLD<2.85E+00 LLD<2.85E+00 846.76
CO-57 LLD<4.91E+00 LLD<4.91E+00 122.06
CO-58 LLD<2.76E+00 LLD<2.76E+00 810.75
CO-60 LLD<2.57E+00 LLD<2.57E+00 1332.50
CR-51 LLD<7.82E+01 LLD<7.82E+01 320.09
CS-134 1.75E+02 +-9.43E+00	 1.75E+02 +-9.43E+00 795.84 0.06

604.70 0.18
CS-136 LLD<2.65E+00 LLD<2.65E+00 818.51
CS-137 1.61E+04 +-1.31E+02	 1.61E+04 +-1.31E+02 661.65 0.11
CS-138 LLD<6.30E+00 LLD<6.30E+00 1435.86
EU-152 LLD<1.93E+01 LLD<1.93E+01 1408.01
EU-154 LLD<8.85E+00 LLD<8.85E+00 1274.45
EU-155 LLD<2.10E+01 LLD<2.10E+01 105.31
FE-59 LLD<4.93E+00 LLD<4.93E+00 1099.25
HF-181 LLD<1.50E+01 LLD<1.50E+01 482.20
HG-203 LLD<8.86E+00 LLD<8.86E+00 279.20
I- - LLD<1.09E+01 LLD<1.09E+01 364.48
I . LLD<8.19E+01 LLD<8.19E+01 667.69
I-133 LLD<1.06E+01 LLD<1.06E+01 529.69
I-134 LLD<4.08E+00 LLD<4.08E+00 847.03
I-135 LLD<1.17E+01 LLD<1.17E+01 1260.41 __.. 22

1
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*	 GAMMA SPECTRUM ANALYSIS
+	 *

WHC-SD-WM-DP-025
CANBERRA SPECTRAN-F V2.06 SOFTWARE	 ADDENDUM 4 REV 0

222-5 COUNTING ROOM WESTINGHOUSE HANFORD 	 01-AUG-91 03:10:17

ANALYSIS	 PARAMETERS

MCA UNIT NUMBER:	 1	 /	 ADC UNIT NUMBER: 1.0
DETECTOR NUMBER:	 4	 /	 GEOMETRY NUMBER: 41
SPECTRUM SIZE: 4096 CHANNELS
ORDER OF SMOOTHING FUNCTION:	 5
NUMBER OF BACKGROUND CHANNELS: 4 ON EACH SIDE OF PEAK
PEAK CONFIDENCE FACTOR: 85.0%
IDENTIFICATION ENERGY WINDOW: +- 1.50 KEV
ERROR QUOTATION: 1.96 SIGMA UNCERTAINTY

ERV'IRONMENTAL BACKGROUND SUBTRACTED
LLD CALCULATION PERFORMED
MEASURED ENERGY DIFFERENCES LISTED
MULTIPLET ANALYSIS PERFORMED

SPECTRAL DATA READ DIRECTLY FROM MULTICHANNEL ANALYZER ANO:
ANA i YZED BY:	 MAX

S1,LE DESCRIPTION: R9417-5730
GE METRY DESCRIPTION: 134B40-A 22/LIQ
WPLE SIZE:	 1.0000E-03 LI	 / CONVERSION FACTOR: 4.9505E-03
STANDARD SIZE: 1.0000E+00 EA
ANALYSIS LIBRARY FILE: ANL000

COLLECT STARTED ON 1-AUG-91 AT 02:19:31

C9tLECT LIVE TIME: 3000: SECONDS
REAL TIME: 3037. SECONDS
DEAD TIME: 1.22 %

DECAYED TO	 0. DAYS, 0.0000 HOURS BEFORE THE START OF COLLECT

ENERGY CALIBRATION PERFORMED 21-JUN-90
EFFICIENCY CALIBRATION PERFORMED 14-MAR-91
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GAMMA ENERGY ANALYSIS - UNDIGESTED SAMPLE
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WESTINGHOUSE HANFORD COMPANY
222—S LABORATORY

Y rIINIAL LNRiO IirIClRM 01 U I1J91`J-0041/ 14

5 INITIAL LMCS CHECK STD R9413-5525 15
6 REAGENT BLANK R9414-5625 16
7 SAMPLE OF 2291-3-4 R9417-5725 17
8 FINAL LMCS CHECK STD R9419-5525 18
9 19

10 20

!T
Standard

Type
Primary Book No.
and Aliquot Vol.

Second Book No.
and Aliquot Vol.

Third Book No. and
Aliquot Vol.

Final Vol. of
Standard

LMCS CHECK STD 18B49/10.0 mL N/A
SPIKE 18B49/10.0 mL N/A

THESE SAMPLES WERE RERUN.

A-6000-881 (03/92)

•M



a ahmr= ZZZ91 —J—a Haas i —suuu is
5 SAMPLE 2291 —4-4 R9418-5000 15
6 16
7 17
8 18
9 19

10 20

Standard
Type

Primary Book No.
and Aliquot Vol.

Second Book No.
and Aliquot Vol.

Third Book No. and
Aliquot Vol.

Final Vol. of
Standard

N/A N/A

v.

G^^
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WESTINGHOUSE HANFORD COMPANY
222—S LABORATORY

A-6000-881 (03/92)
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STRONTIUM 90 ANALYSIS --UNDIGESTED SAMPLE
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WHC-SD-WM-DP-025
ADDENDUM 4 REV 0

WESTINGHOUSE HANFORD COMPANY
222-S LABORATORY

ANALYTICAL BATCH
Lab Segment Serial No.: Customer ID:
R9416 2291-2-4

Analysis: Sample Prep:
STRONTIUM 90 UNDIGESTED

n.^

C>

Instrument: Procedure/Rev:
WB26870 W827812 WB27811 LA-220-101/D-0
Technologist: Date:
S. LAI 10-08-91
Start ing Time: Temperature:
N/A N/A

Ending Time: Chemist:
N/A S. CATLOW

Description Lab ID Description Lab ID
1 INITIAL LMCS CHECK STD R9413-5586 11
2 REAGENT BLANK R9414-5686 12
3 SAMPLE 2291-2-4 R9416-5786 13
4 FINAL LMCS CHECK STD R9419-5586 14
5 15

6 16
71 17

81 18
91 19

101 20

Standard
Type

Primary Book No.
and Aliquot Vol.

Second Book No.
and Aliquot Vol.

Third Book No. and
Aliquot Vol.

Final Vol. of
Standard

LMCS CHECK STD 150B46/1 mL N/A

THESE SAMPLES ERE RERUN.

A-6000-881

174
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URANIUM BY LASER ANALYSIS — UNDIGESTED SAMPLE

WHC—SD—WM—DP-025

ADDENDUM 4 REV 0
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WHC-SD-WM-DP-025
ADDENDUM 4 REV-0

WESTINGHOUSE HANFORD COMPANY
222-S LABORATORY

..^• w ^ • w ^ mow•

Instrument: Procedure/Rev:
W B88807 LA-925-106/A-2

Technologist: Date:
M.FRANZ 10-08-91
Starting Time: Temperature:
16:00 24de C
Ending Time: Chemist:
23:00 S. CATLOW

Description Lab ID Description Lab ID
1 INITIAL LMCS CHECK STD R9413-5540 11
2 REAGENT BLANK R9414-5640 12
3 SAMPLE 2291 -2-4 R9416-5740 13
4 FINAL LMCS CHECK STD R9419-5540 14
5 15
6 16

7 117

8 18
9 19

10 20

Standard
Type

Primary Book No.
and Aliquot Vol.

Second Book No.
and Aliquot Vol.

Third Book No. and
Aliquot Vol.

Final Vol. of
Standard

LMCS CHECK STD 85638/0.1 mL NA

THESE SAMPLES WERE RERUN.

 15^.



1-13D LLU<Z.UZL-U1 LLU<Z.U4L-U1 1000.41

K-40 1.82E+00 +-6.35E-01	 1.82E+00 +-6.35E-01 1460.75 -0.22

KR-85 LLD<1.61E+01 LLD<1.61E+01 513.99

KR-85M LLD<3.83E-02 LLD<3.83E-02 151.17
'WHC-SD-WM-DP-025KR-87 LLD<1.64E-01 LLD<1.64E-01 402.58

REV 0
KP -1 LLD<2.27E+00 LLD<2.27E+00 220.90 ADDENDUM 4

L,	 0 LLD<4.29E-02 LLD<4.29E-02 1596.20

LA-142 LLD<1.57E-01 LLD<1.57E-01 641.83

MN-54 LLD<7.23E-02 LLD<7.23E-02 834.83

MN-56 LLD<8.47E-02 LLD<8.47E-02 846.76

NA-22 LLD<4.78E-02 LLD<4.78E-02 1274.55

NA-24 LLD<3.85E-02 LLD<3.85E-02 1368.60

NB-94 LLD<6.46E-02 LLD<6.46E-02 702.63
NB-95 LLD<6.89E-02 LLD<6.89E-02 765.78

NB-97 LLD<3.86E-01 LLD<3.86E-01 657.92
NP-237 LLD<2.79E-01 LLD<2.79E-01 86.50

NP-238 LLD<3.41E-01 LLD<3.41E-01 984.45

NP-239 LLD<3.15E-01 LLD<3.15E-01 277.60

PA-233 LLD<1.36E-01 LLD<1.36E-01 311.98

PA-234M LLD<1.54E+01 LLD<1.54E+01 1001.03

PB-210 LLD<6.23E+00 LLD<6.23E+00 46.50

PB-212 LLD<1.02E-01 LLD<1.02E-01 239.00
Pk 212A LLD<1.02E-01 LLD<1.02E-01 239.00

PB-212B LLD<1.48E+00 LLD<1.48E+00 300.10

R$-214 LLD<1.48E-01 LLD<1.48E-01 351.92
PB-214A LLD<1.48E-01 LLD<1.48E-01 351.92
R8-214B LLD<2.49E-01 LLD<2.49E-01 295.21

PO-210 LLD<6.21E+03 LLD<6.21E+03 804.00
P@=214, LLD<2.25E+03 LLD<2.25E+03 799.70

PO-216 LLD<3.97E+03 LLD<3.97E+03 804.90
P 439 LLD<4.14E+02 LLD<4.14E+02 129.30
P6,,, 	1 LLD<1.44E+04 LLD<1.44E+04 148.57
RA-_[4 LLD<1.07E+00 LLD<1.07E+00 240.99

RA-226 LLD<9.53E-01 LLD<9.53E-01 186.10
RB-88 LLD<4.30E-01 LLD<4.30E-01 1836.00
R8 = 89 LLD<4.04E-01 LLD<4.04E-01 1031.88
RN-220 LLD<5.91E+01 LLD<5.91E+01 549.73
RU= 103 LLD<7.04E-02 LLD<7.04E-02 497.08
RU(1H106 LLD<1.36E+00 LLD<1.36E+00 621.80
SB"= 124 LLD<1.68E-01 LLD<1.68E-01 602.72
W 125 LLD<4.53E-01 LLD<4.53E-01 176.33
SC-46 LLD<9.86E-02 LLD<9.86E-02 1120.45
SE-75 LLD<7.OIE-02 LLD<7.O1E-02 264.66
SN-113 LLD<I.00E-01 LLD<1.00E-01 391.67
SR-85 LLD<7.07E-02 LLD<7.07E-02 513.99
SR-91 LLD<1.32E-01 LLD<1.32E-01 555.60
SR-92 LLD<5.10E-02 LLD<S.IOE-02 1383.94
TA-182 LLD<2.80E-01 LLD<2.80E-01 1121.30
TC-99M LLD<3.IIE-02 LLD<3.11E-02 140.51
TE-123M LLD<3.61E-02 LLD<3.61E-02 159.00
TE-125M LLD<9.91E+00 LLD<9.91E+00 109.27
TE-132 LLD<4.40E-02 LLD<4.40E-02 228.16
TH-228 LLD<3.27E+00 LLD<3.27E+00 84.37
TH-234 LLD<6.13E-01 LLD<6.13E-01 92.50
TH-234A LLD<6.13E-01 LLD<6.13E-01 92.50
TH-234B LLD<2.16E+00 LLD<2.16E+00 63.30
TI	 18 LLD<9.11E-02 LLD<9.11E-02 583.14
U LLD<6.19E-02 LLD<6.19E-02 185.71
U-235A LLD<6.19E-02 LLD<6.19E-02 185.71
U-235B LLD<2.51E-01 LLD<2.51E-01 143.76
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P E A K A N A L Y S I S	 WHC-SD-WM-DP-025
ADDENDUM 4 REV 0

P" CENTROID ENERGY FWHM	 BACKGND NET AREA ERROR NUCLIDES
CHANNEL KEV KEV	 COUNTS COUNTS %

1 55.12 27.67 1.16 1703. 930. 14.2 SB/TE-X
2 951.50 475.54 1.61 2949. 501. 33.9 CS-134
3C 1127.41 563.46 1.48 2132. 2450. 7.2 CS-134,

EU-152
4C 1139.56 569.54 1.48 2150. 4459. 5.5 CS-134,

BI-207
5 1210.31 604.90 1.59 2237. 28183. 1.3 CS-134
6 1324.13 661.80 1.61 1495. 24331. 1.4 CS-137
6B 661.38 251. 9.7
7? 1592.44 795.94 1.68 1133. 20598. 2.1 CS-134
8? 1604.68 802.06 1.68 1078. 1879. 15.3 CS-134
9? 2336.04 1167.82 1.84 641. 350. 88.3 CS-134
10? 2346.79 1173.19 1.84 591. 14512. 2.8 CO-60
11 2664.84 1332.30 2.44 191. 13049. 1.8 CO-60

,L2 2730.27 1365.04 2.19 131. 487. 12.2 CS-134
13C 2799.41 1399.64 1.48 53. 131. 22.2 I-132

149C 2802.59 1401.23 1.48 58. 121. 22.9 BI-214
15 2921.09 1460.53 2.60 56. 771. 7.9 K-40
15B 1460.72 581. 4.7

ERROR QUOTATION AT 1.96 SIGMA
PEAK CONFIDENCE LEVEL AT 85.0%

C^	.4ULTIPLET ANALYSIS CONVERGED NORMALLY
MULTIPLET ANALYSIS CONVERGED BUT GFIT > 4

B	 ENVIRONMENTAL BACKGROUND PEAK

BACKGROUND SUBTRACTION PERFORMED USING FILE BK0014
BACKGROUND DESCRIPTION: BKG
BACKGROUND COLLECT STARTED ON 11-DEC-90 AT 10:00:00
BACKGROUND LIVE TIME:	 11292. SECONDS
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U-237	 LLD<9.27E+01
W-187 LLD<6.70E+01
XE-131M LLD<9.15E+02
XE-133 LLD<6.67E+01
X r - 13M LLD<2.02E+02
X,	 15 LLD<2.33E+01
XE-138 LLD<1.75E+02
Y-88	 LLD<9.49E+00
Y-91	 LLD<6.86E+03
Y-91M	 LLD<4.05E+01
ZN-65	 LLD<5.24E+01
ZR-95	 LLD<3.43E+01
ZR-97	 LLD<2.05E+01

TOTAL	 1.94E+04 +-3.90E+02

WHC-SD-WM-DP-025
LLD<9.27E+OI ADDENDUM 4 REV 0208.00
LLD<6.70E+01 685.74
LLD<9.15E+02 163.98
LLD<6.67E+01 81.00
LLD<2.02E+02 233.21
LLD<2.33E+01 249.79
LLD<1.75E+02 258.41
LLD<9.49E+00 1836.06
LLD<6.86E+03 1204.90
LLD<4.05E+01 555.60
LLD<5.24E+01 1115.55
LLD<3.43E+01 756.73
LLD<2.05E+01 743.33

-------------------
1.94E+04 +-3.90E+02

STANDARD DEVIATION = 0.04

EBAR - ***** MEV/DISINTEGRATION
MAXIMUM PERMISSABLE ACTIVITY - 3.83E-09 UC/LI
TOTAL MEASURED ACTIVITY 	 1.94E+04 (+-3.90E+02) UC/LI
%„TECH. SPEC. - ****** (+-****)

ERROR QUOTATION AT 1.96 SIGMA
EM CONFIDENCE LEVEL AT 85.0%

PEAKS NOT USED IN ANALYSIS

CENTROID ENERGY NET AREA ERROR GAMMAS/SEC
CHANNEL KEV COUNTS %

1127.16 563.21 423. 19.4 2.50E+01
-139.36 569.31 771. 15.7 4.60E+01
1604.70 801.94 298. 12.0 2.45E+01
2730.79 1364.94 87. 26.8 1.09E+01
rr.

PEAKS ELIMINATED BY BACKGROUND SUBTRACTION

CENTROID ENERGY NET AREA ERROR GAMMAS/SEC
CHANNEL	 KEV	 COUNTS	 %

	

2922.88 1460.98	 151.	 16.7	 1.98E+01

	

3531.56 1765.32	 19.	 59.2	 2.83E+00
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222-S COUNTING ROOM WESTINGHOUSE HANFORD 	 01-AUG-91 01:20:02

WHC-SD-WM-DP-025
SAMPLE: R9416-5930

ADDENDUM 4 REV 0
D'	 COLLECTED ON	 1- AUG-91 AT 00:28:50
D,	 (ED TO	 0. DAYS,	 0.0000 HOURS BEFORE THE START OF COLLECT.

RADIONUCLIDE ANALYSIS REPORT

NUCLIDE ACTIVITY CONCENTRATION IN	 uCi/LI ENERGY COMPARISON
DECAY (KEV)

MEASURED ERROR	 CORRECTED ERROR EXPECT DIFF

AC-228 LLD<8.68E+01 LLD<8.68E+01 911.07
AC-228A LLD<8.68E+01 LLD<8.68E+01 911.10
AC-228B LLD<1.99E+02 LLD<1.99E+02 338.40
AG-108M LLD<4.07E+01 LLD<4.07E+01 433.94
AG-110M LLD<2.84E+02 LLD<2.84E+02 657.76
AM-241 LLD<1.85E+02 LLD<1.85E+02 59.54
AM-243 LLD<4.73E+01 LLD<4.73E+01 74.67
AM-243A LLD<4.73E+01 LLD<4.73E+01 74.67
AW243B LLD<5.13E+03 LLD<5.13E+03 43.10
AR-41 LLD<1.87E+01 LLD<1.87E+01 1293.64
Atl-198 LLD<3.37E+01 LLD<3.37E+01 411.80
BA-133 LLD<4.34E+01 LLD<4.34E+01 356.02
9A 139 LLD<9.60E+01 LLD<9.60E+01 165.85
BA-140 LLD<1.19E+02 LLD<1.19E+02 537.27
BA-141 LLD<9.04E+01 LLD<9.04E+01 190.23
Eji,̂ 7 LLD<3.50E+02 LLD<3.50E+02 477.59
BI- 907 LLD<2.95E+01 LLD<2.95E+01 569.70
8'^	 2 LLD<1.67E+02 LLD<1.67E+02 727.27
BI-c14 LLD<1.80E+02 LLD<1.80E+02 609.32
BT2 214A LLD<1.80E+02 LLD<1.80E+02 609.32
Bj, ,214B LLD<1.64E+02 LLD<1.64E+02 1120.28
B'I-214C LLD<7.28E+01 LLD<7.28E+01 1764.51
CIL-109 LLD<5.96E+02 LLD<5.96E+02 88.03
CE-139 LLD<2.17E+01 LLD<2.17E+01 165.85
0141 LLD<3.36E+01 LLD<3.36E+01 145.44
CEPR144 LLD<2.70E+02 LLD<2.70E+02 133.51
C0f56 LLD<2.20E+01 LLD<2.20E+01 846.76
CO-57 LLD<1.74E+01 LLD<1.74E+01 122.06
CO-58 LLD<1.91E+01 LLD<1.91E+01 810.75
CO-60 1.19E+03 +-6.08E+01	 1.19E+03 +-6.08E+01 1332.50 0.13

1173.24 0.07
CR-51 LLD<2.46E+02 LLD<2.46E+02 320.09
CS-134 1.77E+03 +-7.78E+01	 1.77E+03 +-7.78E+01 795.84 0.03

604.70 0.04
CS-136 LLD<2.09E+01 LLD<2.09E+01 818.51
CS-137 1.65E+04 +-3.77E+02	 1.65E+04 +-3.77E+02 661.65 0.07
CS-138 LLD<2.10E+01 LLD<2.10E+01 1435.86
EU-152 LLD<7.12E+01 LLD<7.12E+01 1408.01
EU-154 LLD<4.13E+01 LLD<4.13E+01 1274.45
EU-155 LLD<8.24E+01 LLD<8.24E+01 105.31
FE-59 LLD<4.61E+01 LLD<4.61E+01 1099.25
HF-181 LLD<4.26E+01 LLD<4.26E+01 482.20
HC	 3 LLD<2.55E+01 LLD<2.55E+01 279.20
I-.	 - LLD<3.33E+01 LLD<3.33E+01 364.48
I-132 LLD<1.39E+02 LLD<1.39E+02 667.69
I-133 LLD<3.28E+01 LLD<3.28E+01 529.69
I-134 LLD<3.34E+01 LLD<3.34E+01 847.03 144



*	 *

*	 GAMMA	 SPECTRUM ANALYSIS
*	 *
*

	

	 *********************************
WHC-SD-WM-DP-025

CANBERRA SPECTRAN-F V2.06 SOFTWARE 	
ADDENDUM 4 REV 0

222-S COUNTING ROOM WESTINGHOUSE HANFORD	 01-AUG-91 01:20:02

ANALYSIS PARAMETERS

MCA UNIT NUMBER: 	 1	 /	 ADC UNIT NUMBER: 2.0
DETECTOR NUMBER: 	 2	 /	 GEOMETRY NUMBER: 42
SPECTRUM SIZE: 4096 CHANNELS
ORDER OF SMOOTHING FUNCTION:	 5
NUMBER OF BACKGROUND CHANNELS: 4 ON EACH SIDE OF PEAK
PEAK CONFIDENCE FACTOR: 85.0%
IDENTIFICATION ENERGY WINDOW: +- 1.50 KEV
ERROR QUOTATION: 1.96 SIGMA UNCERTAINTY

ENVIRONMENTAL BACKGROUND SUBTRACTED
L CALCULATION PERFORMED
M ASURED ENERGY DIFFERENCES LISTED
MUL•TIPLET ANALYSIS PERFORMED

SPECTRAL DATA READ DIRECTLY FROM MULTICHANNEL ANALYZER ANO:
ANAIYZED BY:	 MAX

SAi.. ,E DESCRIPTION: R9416-5930
GEOMETRY DESCRIPTION: 22ML LIQ
SAMPLE SIZE:	 1.0000E-03 LI	 / CONVERSION FACTOR: 4.9505E-03
STANDARD SIZE: 1.0000E+00 EA
ANALYSIS LIBRARY FILE: ANL000

CbCLECT STARTED ON 1-AUG-91 AT 00:28:50

CaECT LIVE TIME: 3000. SECONDS
REAL TIME: 3007. SECONDS
DEAD TIME: 0.23 %

DECAYED TO	 0. DAYS, 0.0000 HOURS BEFORE THE START OF COLLECT

ENERGY CALIBRATION PERFORMED 17-MAR-89
EFFICIENCY CALIBRATION PERFORMED 16-MAY-91
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K-40 LLD<1.97E+02 LLD<1.97E+02 1460.75
KR-85 LLD<4.95E+03 LLD<4.95E+03 513.99	 WHC-SD-WM-DP-025

KR-85M LLD<1.31E+01 LLD<1.31E+01 151.17	 ADDENDUM 4 REV 0

KR-87 LLD<5.24E+01 LLD<5.24E+01 402.58
K'	 '9 LLD<6.O4E+02 LLD<6.04E+02 220.90
L.	 40 LLD<8.68E+00 LLD<8.68E+00 1596.20
LA-142 LLD<3.60E+01 LLD<3.60E+01 641.83
MN-54 LLD<6.63E+00 LLD<6.63E+00 834.83
MN-56 LLD<6.2OE+00 LLD<6.20E+00 846.76
NA-22 LLD<7.47E+00 LLD<7.47E+00 1274.55
NA-24 LLD<8.21E+00 LLD<8.21E+00 1368.60
NB-94 LLD<6.02E+00 LLD<6.02E+00 702.63
NB-95 LLD<6.59E+00 LLD<6.59E+00 765.78
NB-97 LLD<2.59E+02 LLD<2.59E+02 657.92
NP-237 LLD<9.35E+01 LLD<9.35E+01 86.50
NP-238 LLD<2.53E+01 LLD<2.53E+01 984.45
NP-239 LLD<8.75E+01 LLD<8.75E+01 277.60
PA-233 LLD<4.09E+01 LLD<4.O9E+01 311.98
PA-234M LLD<1.O5E+03 LLD<1.O5E+03 1001.03
PB-210 LLD<2.39E+03 LLD<2.39E+03 46.50
PB-212 LLD<2.73E+01 LLD<2.73E+01 239.00
PS-212A LLD<2.72E+01 LLD<2.72E+01 239.00
PB-212B LLD<3.86E+02 LLD<3.86E+02 300.10
Pt-214 LLD<4.37E+01 LLD<4.37E+01 351.92
P@-214A LLD<4.37E+01 LLD<4.37E+01 351.92
PB -214B LLD<7.44E+01 LLD<7.44E+01 295.21
PQ-210 LLD<5.93E+05 LLD<5.93E+05 804.00
PO-214 LLD<2.25E+05 LLD<2.25E+05 799.70
PO-216 LLD<4.86E+05 LLD<4.86E+05 804.90
PU-239 LLD<1.18E+05 LLD<1.18E+05 129.30
r	 1 1 LLD<4.75E+06 LLD<4.75E+06 148.57
f3y,-424 LLD<2.99E+02 LLD<2.99E+02 240.99
RA-226 LLD<3.15E+02 LLD<3.15E+02 186.10
R8r88 LLD<6.33E+01 LLD<6.33E+01 1836.00
RB-89 LLD<2.66E+01 LLD<2.66E+01 1031.88
RN-220 LLD<1.35E+04 LLD<1.35E+04 549.73
RU-103 LLD<2.19E+01 LLD<2.19E+01 497.08
RC1RH106 LLD<2.73E+02 LLD<2.73E+02 621.80
SB-124 LLD<1.84E+01 LLD<1.84E+01 602.72
SB=125 LLD<1.47E+02 LLD<1.47E+02 176.33
SC-46 LLD<8.14E+00 LLD<8.14E+00 1120.45
5E-75 LLD<2.05E+01 LLD<2.O5E+01 264.66
SN-113 LLD<2.87E+01 LLD<2.87E+01 391.67
SR-85 LLD<2.17E+01 LLD<2.17E+01 513.99
SR-91 LLD<2.57E+01 LLD<2.57E+01 555.60
SR-92 LLD<7.16E+00 LLD<7.16E+00 1383.94
TA-182 LLD<2.14E+01 LLD<2.14E+01 1121.30
TC-99M LLD<1.O4E+01 LLD<1.04E+01 140.51
TE-123M LLD<1.11E+01 LLD<1.11E+01 159.00
TE-125M LLD<2.87E+03 LLD<2.87E+03 109.27
TE-132 LLD<1.3OE+01 LLD<1.3OE+01 228.16
TH-228 LLD<9.38E+02 LLD<9.38E+02 84.37
TH-234 LLD<2.04E+02 LLD<2.04E+02 92.50
TH-234A LLD<2.04E+02 LLD<2.O4E+02 92.50
TH-234B LLD<6.92E+02 LLD<6.92E+02 63.30
T'	 '1 8 LLD<1.45E+01 LLD<1.45E+01 583.14
U-	 i LLD<2.O6E+01 LLD<2.O6E+01 185.71
U-235A LLD<2.O6E+01 LLD<2.O6E+01 185.71
U-2358 LLD<8.36E+01 LLD<8.36E+01 143.76
U-237 LLD<5.22E+01 LLD<5.22E+01 208.00
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01-AUG-9104:09:00	
WHC-SD-WM-DP-025
ADDENDUM 4 REV 0

PEAK	 ANALYSIS

CENTROID ENERGY FWHM BACKGND NET AREA ERROR NUCLIDES
CHANNEL KEV KEV COUNTS COUNTS %

1 1023.81 511.38 1.22 797. 227. 37.9 RN-222,I-133,
1B 510.84 74. 27.6 TL-208,NA-22,

ZN-65,RH-106
2 1138.94 568.94 1.49 268. 143. 36.5 CS-134,

BI-207

3 1210.12 604.52 1.38 288. 566. 11.9 CS-134
4 1323.91 661.41 1.40 215. 45589. 0.9 CS-137
4B 661.82 35. 46.4
5 1592.31 795.60 1.56 26. 490. 9.4 CS-134
6 2922.21 1460.64 1.99 11. 215. 14.3 K-40
6B 1461.77 182. 11.2

9R
ROR QUOTATION AT 1.96 SIGMA
AK CONFIDENCE LEVEL AT 85.0%

B^- ENVIRONMENTAL BACKGROUND PEAK

BACKGROUND SUBTRACTION PERFORMED USING FILE BK0011
CKGROUND DESCRIPTION: BK0011
rKGROUND COLLECT STARTED ON 10-JAN-85 AT 12:00:00

Q	 ;ROUND LIVE TIME:	 6000. SECONDS

•R e

MP4

T
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U-237	 LLD<1.87E-01
W-187 LLD<2.35E-01
XE-131M LLD<1.65E+00
XE-133 LLD<1.04E-01
X" 33M LLD<3.90E-01
X. 35 LLD<5.00E-02
XE-138 LLD<3.76E-01
Y-88	 LLD<4.07E-02
Y-91	 LLD<2.37E+01
Y-91M	 LLD<1.00E-01
ZN-65	 LLD<2.O1E-01
ZR-95	 LLD<1.23E-01
ZR-97	 LLD<7.04E-02

TOTAL	 4.31E+01 +-7.81E-01

'1

WHC-SD-WM-DP-025

LLD<1.87E-OlAddend um 4 Rev 0208.00
LLD<2.35E-01 685.74
LLD<1.65E+00 163.98
LLD<1.04E-01 81.00
LLD<3.90E-01 233.21
LLD<5.00E-02 249.79
LLD<3.76E-01 258.41
LLD<4.07E-02 1836.06
LLD<2.37E+01 1204.90
LLD<1.00E-01 555.60
LLD<2.01E-01 1115.55
LLD<1.23E-01 756.73
LLD<7.04E-02 743.33

4.31E+01 +-7.81E-01

STANDARD DEVIATION = 0.18

EBAR - ***** MEV/DISINTEGRATION
MAXIMUM PERMISSABLE ACTIVITY - 1.27E-09 UC/LI
TOTAL MEASURED ACTIVITY 	 4.31E+01 (+-7.81E-01) UC/LI
%r-TECH. SPEC. _ ****** (+-****)

ERROR QUOTATION AT 1.96 SIGMA
I-Lb CONFIDENCE LEVEL AT 85.0%

PEAKS NOT USED IN ANALYSIS

UNTROID ENERGY NET AREA ERROR GAMMAS/SEC
WNNEL KEV COUNTS %

- 55.12 27.67 930. 14.2 5.15E+02
951.50 475.54 501. 33.9 3.50E+00

-1127.41 563.46 2450. 7.2 1.99E+01
1139.56 569.54 4459. 5.5 3.66E+01

"1604.68 802.06 1879. 15.3 2.11E+01
2336.04 1167.82 350. 88.3 5.50E+00
2730.27 1365.04 487. 12.2 8.13E+00
2799.41 1399.64 131. 22.2 2.40E+00
2802.59 1401.23 121. 22.9 2.22E+00



WHC-SD-WM-DP-025
Addendum 4 Rev 0

222-S COUNTING ROOM WESTINGHOUSE HANFORD	 01-AUG-91 04:14:13

SAMPLE: R9419-5530
C	 COLLECTED ON 1-AUG-91 AT 03:23:45
L. ,YED TO	 0. DAYS, 0.0000 HOURS BEFORE THE START OF COLLECT.

RADIONUCLIDE ANALYSIS REPORT

NUCLIDE ACTIVITY CONCENTRATION IN	 uCi/LI ENERGY COMPARISON
DECAY (KEV)

MEASURED	 ERROR CORRECTED ERROR EXPECT DIFF

AC-228 LLD<3.08E-01 LLD<3.08E-01 911.07
AC-228A LLD<3.08E-01 LLD<3.08E-01 911.10
AC-228B LLD<4.34E-01 LLD<4.34E-01 338.40
AG-108M LLD<6.85E-02 LLD<6.85E-02 433.94
AG-IIOM LLD<3.39E-01 LLD<3.39E-01 657.76
AM-241 LLD<2.63E-01 LLD<2.63E-01 59.54
AM-243 LLD<8.24E-02 LLD<8.24E-02 74.67
AM-243A LLD<8.24E-02 LLD<8.24E-02 74.67
AM-243B LLD<7.36E+00 LLD<7.36E+00 43.10
AR-41 LLD<6.67E-02 LLD<6.67E-02 1293.64
AU-198 LLD<7.09E-02 LLD<7.09E-02 411.80

133 LLD<8.82E-02 LLD<8.82E-02 356.02
D139 LLD<1.59E-01 LLD<1.59E-01 165.85
BA-140 LLD<2.64E-01 LLD<2.64E-01 537.27
BA-141 LLD<1.65E-01 LLD<1.65E-01 190.23
Bf-7 LLD<6.50E-01 LLD<6.50E-01 477.59
BJ-707 LLD<7.24E-02 LLD<7.24E-02 569.70
C	 :2 LLD<5.51E-01 LLD<5.51E-01 727.27
6i,-[14 LLD<7.00E-01 LLD<7.00E-01 609.32
BI-214A LLD<7.00E-01 LLD<7.00E-01 609.32
63-2146 LLD<6.55E-01 LLD<6.55E-01 1120.28
BI-214C LLD<2.64E-01 LLD<2.64E-01 1764.51
69-109 LLD<1.05E+00 LLD<1.05E+00 88.03
CE-139 LLD<3.61E-02 LLD<3.61E-02 165.85
CE-141 LLD<5.99E-02 LLD<5.99E-02 145.44
CEPR144 LLD<4.70E-01 LLD<4.70E-01 133.51
M-56 LLD<7.50E-02 LLD<7.50E-02 846.76
CO-57 LLD<3.10E-02 LLD<3.10E-02 122.06
CO-58 LLD<6.91E-02 LLD<6.91E-02 810.75
CO-60 1.24E+01 +-2.34E-01 1.24E+01 +-2.34E-01 1332.50 -0.20

1173.24 -0.04
CR-51 LLD<4.95E-01 LLD<4.95E-01 320.09
CS-134 1.45E+01 +-3.19E-01 1.45E+01 +-3.19E-01 795.84 0.09

604.70 0.20
CS-136 LLD<7.65E-02 LLD<7.65E-02 818.51
CS-137 1.44E+01 +-2.23E-01 1.44E+01 +-2.23E-01 661.65 0.15
CS-138 LLD<7.96E-02 LLD<7.96E-02 1435.86
EU-152 LLD<3.62E-01 LLD<3.62E-01 1408.01
EU-154 LLD<1.35E-01 LLD<1.35E-01 1274.45
EU-155 LLD<1.33E-01 LLD<1.33E-01 105.31
FE-59 LLD<1.68E-01 LLD<1.68E-01 1099.25
HF-181 LLD<8.14E-02 LLD<8.14E-02 482.20
H'	 13 LLD<5.59E-02 LLD<5.59E-02 279.20
I-._i LLD<6.95E-02 LLD<6.95E-02 364.48
I-132 LLD<2.61E-01 LLD<2.61E-01 667.69
I-133 LLD<7.43E-02 LLD<7.43E-02 529.69
I-134 LLD<1.09E-01 LLD<1.09E-01 847.03
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*	 GAMMA SPECTRUM ANALYSIS
+	 *
*	 +++++++++++++++++++++++++++++++**

CANBERRA SPECTRAN-F V2.06 SOFTWARE

222-5 COUNTING ROOM WESTINGHOUSE HANFORD	 01-AUG-91 04:14:13

ANALYSIS PARAMETERS

MCA UNIT NUMBER:	 1	 /	 ADC UNIT NUMBER: 1.0
DETECTOR NUMBER:	 4	 /	 GEOMETRY NUMBER: 41
SPECTRUM SIZE: 4096 CHANNELS
ORDER OF SMOOTHING FUNCTION:	 5
NUMBER OF BACKGROUND CHANNELS: 4 ON EACH SIDE OF PEAK
PEAK CONFIDENCE FACTOR: 85.0%
IDENTIFICATION ENERGY WINDOW: +- 1.50 KEV
'kRROR QUOTATION: 1.96 SIGMA UNCERTAINTY

-ENVIRONMENTAL BACKGROUND SUBTRACTED
LLD CALCULATION PERFORMED
R1 ASURED ENERGY DIFFERENCES LISTED
MULTIPLET ANALYSIS PERFORMED

4.1PECTRAL DATA READ DIRECTLY FROM MULTICHANNEL ANALYZER ANO:
ANALYZED BY:	 MAX

SA... LE DESCRIPTION: R9419-5530
GEOMETRY DESCRIPTION: 134B40-A 22/LIQ
.$AMPLE SIZE:	 1.0000E-03 LI	 / CONVERSION FACTOR: 5.0000E-01
STANDARD SIZE: 1.0000E+00 EA
ANALYSIS LIBRARY FILE: ANL000

, OLLECT STARTED ON 1-AUG-91 AT 03:23:45

	

OLLECT LIVE TIME:	 3000: SECONDS

	

REAL TIME:	 3018. SECONDS

	

DEAD TIME:	 0.60 %

	

DECAYED TO	 0.	 DAYS, 0.0000 HOURS BEFORE THE START OF COLLECT

ENERGY CALIBRATION PERFORMED 21-JUN-90
EFFICIENCY CALIBRATION PERFORMED 14-MAR-91

M.
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K-40 LLD<1.92E+02 LLD<1.92E+dddendum 4 Rev
^ 460.75

KR-85 LLD<4.93E+03 LLD<4.93E+03 513.99
KR-85M LLD<1.26E+01 LLD<1.26E+01 151.17
KR-87 LLD<5.23E+01 LLD<5.23E+01 402.58
K r	 - 9 LLD<6.45E+02 LLD<6.45E+02 220.90
L.	 40 LLD<8.67E+00 LLD<8.67E+00 1596.20
LA-142 LLD<3.47E+01 LLD<3.47E+01 641.83
MN-54 LLD<6.13E+00 LLD<6.13E+00 834.83
MN-56 LLD<6.98E+00 LLD<6.98E+00 846.76
NA-22 LLD<8.02E+00 LLD<8.02E+00 1274.55
NA-24 LLD<1.03E+01 LLD<1.03E+01 1368.60
NB-94 LLD<5.70E+00 LLD<5.70E+00 702.63
NB-95 LLD<6.26E+00 LLD<6.26E+00 765.78
NB-97 LLD<2.65E+02 LLD<2.65E+02 657.92
NP-237 LLD<9.33E+01 LLD<9.33E+01 86.50
NP-238 LLD<2.40E+01 LLD<2.40E+01 984.45
NP-239 LLD<8.97E+01 LLD<8.97E+01 277.60
PA-233 LLD<4.13E+01 LLD<4.13E+01 311.98
PA-234M LLD<8.97E+02 LLD<8.97E+02 1001.03
PB-210 LLD<2.41E+03 LLD<2.41E+03 46.50
PB-212 LLD<2.80E+01 LLD<2.80E+01 239.00
"J	-212A LLD<2.78E+01 LLD<2.78E+01 239.00
PB-212B LLD<4.04E+02 LLD<4.04E+02 300.10
P9-214 LLD<4.36E+01 LLD<4.36E+01 351.92
PB-214A LLD<4.36E+01 LLD<4.36E+01 351.92
9-2148 LLD<7.57E+01 LLD<7.57E+01 295.21
PO-210 LLD<5.83E+05 LLD<5.83E+05 804.00
P'0-214 LLD<2.19E+05 LLD<2.19E+05 799.70
R-216 LLD<4.73E+05 LLD<4.73E+05 804.90
PU-239 LLD<1.24E+05 LLD<1.24E+05 129.30
P"	 1 LLD<4.82E+06 LLD<4.82E+06 148.57
RA ^24 LLD<3.11E+02 LLD<3.11E+02 240.99
RA-226 LLD<3.13E+02 LLD<3.13E+02 186.10
RA-88 LLD<6.32E+01 LLD<6.32E+01 1836.00
RB-89 LLD<2.42E+01 LLD<2.42E+01 1031.88
RX-220 LLD<1.36E+04 LLD<1.36E+04 549.73
RU-103 LLD<2.32E+01 LLD<2.32E+01 497.08
RORH106 5.34E+02 +-2.66E+02	 5.34E+02 +-2.66E+02 621.80
SB-124 LLD<1.80E+01 LLD<1.80E+01 602.72
SB-125 LLD<1.48E+02 LLD<1.48E+02 176.33
SC-46 LLD<5.25E+00 LLD<5.25E+00 1120.45
SE-75 LLD<2.13E+01 LLD<2.13E+01 264.66
SN-113 LLD<2.99E+01 LLD<2.99E+01 391.67
SR-85 LLD<2.19E+01 LLD<2.19E+01 513.99
SR-91 LLD<2.66E+01 LLD<2.66E+01 555.60
SR-92 LLD<8.60E+00 LLD<8.60E+00 1383.94
TA-182 LLD<1.77E+01 LLD<1.77E+01 1121.30
TC-99M LLD<1.04E+01 LLD<1.04E+01 140.51
TE-123M LLD<1.14E+01 LLD<1.14E+01 159.00
TE-125M LLD<2.93E+03 LLD<2.93E+03 109.27
TE-132 LLD<1.38E+01 LLD<1.38E+01 228.16
TH-228 LLD<1.01E+03 LLD<1.O1E+03 84.37
TH-234 LLD<2.08E+02 LLD<2.08E+02 92.50
TH-234A LLD<2.08E+02 LLD<2.08E+02 92.50
TH-234B LLD<7.09E+02 LLD<7.09E+02 63.30
TI	 18 LLD<1.66E+01 LLD<1.66E+01 583.14
U- LLD<2.08E+01 LLD<2.08E+01 185.71
U-235A LLD<2.08E+01 LLD<2.08E+01 185.71
U-235B LLD<8.62E+01 LLD<8.62E+01 143.76
U-237 LLD<5.56E+01 LLD<5.56E+01 208.00

1^4 l



01-AUG-9100:59:32 WHC-SD-WM-DP-025
Addendum 4 Rev 0

PEAK ANALYSIS

CENTROID ENERGY FWHM BACKGND NET AREA ERROR NUCLIDES
CHANNEL KEV KEV COUNTS COUNTS

1 1024.17 511.56 1.52 695. 311. 26.7 I-133,TL-208,
16 510.84 74. 27.6 NA-22,ZN-65,

RH-106
2 1209.96 604.44 1.26 269. 592. 11.3 CS-134
3 1244.73 621.83 0.80 236. 99. 49.8 AG-IIOM,

RH-106
4 1323.81 661.36 1.39 203. 45223. 0.9 CS-137
4B 661.82 35. 46.4
5 1592.26 795.58 1.57 23. 449. 9.8 CS-134
6 2921.95 1460.51 1.20 5. 166. 15.8 K-40
6B 1461.77 182. 11.2

ERROR QUOTATION AT 1.96 SIGMA
PEAK CONFIDENCE LEVEL AT 85.07.

ENVIRONMENTAL BACKGROUND PEAK

BACKGROUND SUBTRACTION PERFORMED USING FILE BK0011
BACKGROUND DESCRIPTION: BK0011
BACKGROUND COLLECT STARTED ON 10-JAN-85 AT 12:00:00
r (ROUND LIVE TIME:	 6000. SECONDS
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UNDIGESTED SAMPLE RESULTS	

PAGE I OF 2

Tank:	 102AW
core:	 NA

Sample No.:	 89418
Customer ID:	 2291-4-4

Check	 Du pl icate	 Spike of	 Check
Standard	 Blank	 Sample	 Sample	 Sample	 Standard

Lab ID: 89418

A	 arance of R9418 06-1 —91 : Clear; ligh yeII • aousous. No N e or Ic. Solids nt.

Lab ID: NA NA
INSUFFICIENT

SAMPLE
— --INSUFRCEN

SAMPLE
ENT—

SAMPLE NA

Americium 241

Lab ID: R9413 R9414 R9418 NA NA R9419

CEA 07-31-91

Cs 137 101.1 % <4.41E-2 uCVL 1.51E+4 uCl/L NA NA 102.5 %

Eu 154 NA NA <3.69E+1 uCVL NA NA NA

Eu 155 NA NA <7.10E+1 uCl/L NA NA NA

Sn 113 NA NA <3.%E+1 uq/L NA NA NA

Cs 134 NA NA 1.62E+2 uCVL NA NA NA

Ru 103 NA NA <2.93E+1 uCVL NA NA NA

RuRh 106 NA NA <4.33E+2 uCl/L NA NA NA

Co 60 NA NA <8.19 uc1/L NA NA NA

Nb 94 NA NA <7.55 uq L NA NA NA
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UNDIGESTED SAMPLE RESULTS
Tank:	 102AW
Core:	 NA

Sample No.:	 R9417
Customer ID:	 2291-3-4

Check	 Du pl icate	 Spike of	 Check
Standard	 Blank	 Sample	 Sample	 Sample	 Standard

Lab ID: R9417

Appyarance of R9417 06-1 -91): Clear: II yvelikow acRiews. No visJ ble orc anic. Solids an bt ttom vial.

Lab ID: NA NA SAMPLE SAMPLE SAMPLE NA

Ame ricium 241

Lab ID: R9413 R9414 R9417 NA NA R9419

GEA 07-31-91

Ca 137 101.1 % <4.41E-2 uCVL 1.61E+4 uCUL NA NA 102.5 %

Eu 154 NA NA <8.85 um NA NA NA

Eu 155 NA NA <2.10E+1 uCVL NA NA NA

Sn 113 NA NA <1.65E+1 ua/L NA NA NA

Cs 134 NA NA 1.75E+2 uCl/L NA NA NA

Ru 103 NA NA <1.15E+1 uCVL NA NA NA

RuRh 106 NA NA 4.78E+2 ua/L NA NA NA

Co 60 NA NA <2.57 uCUL NA NA NA

Nb 94 NA NA <2.97 uQ NA NA NA
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UNDIGESTED SAMPLE RESULTS
Tank:	 102AW
Core:	 NA

Sample No.:	 89416
Customer ID:	 2291-2-4

Check	 Du pl icate	 Spike of	 Check
Standard	 Blank	 Sample	 Sample	 Sample	 Standard

Lab ID: 89416-5000 EA	 arance of R9416 06-1 —91): Clear; 11gN II a	 ous. No Ns a or ank:. No Wilds sort.

Lab ID: NA NA SAMPLE SAMPLE SAMPLE NA

Ameddum 241

LabiD: R9413 R9414 R9416-5730 NA 89416 R9419

GEA 07-31-91

Cs 137 101.1 % <4.41E-2 ua/L 1.50E+4 uC1/L NA 105.7 % 102.5 %

Eu 154 NA NA <2.10E+1 uCVL NA NA NA

Eu 155 NA NA <3.90E+1 uC3/1- NA NA NA

Sn 113 NA NA <2.67E+1 uCi/L NA NA NA

Cs 134 NA NA 1.89E+2 uCVL NA NA NA

flu 103 NA NA <2.19E+1 uCJL NA NA NA

RuRh 106 NA NA <2.73E+2 ua/L NA NA NA

Co 60 NA NA <5.19 ua/L NA NA NA

Nb 94 NA NA 1	 <6.02 uCl L NA NA NA
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UNDIGESTED SAMPLE RESULTS
Tank:	 102AW
Core:	 NA

Sample No.:	 R9415
Customer ID:	 2291-1-4

Check	 Duplicate	 Spike of	 Check
Standard	 Blank	 Sample	 Sample	 Sample	 Standard

Lab ID: R9415-5000

Appearance of R9415 06-1 —91 : gear II to vell • aaueous. No VIS11 a orc an ic.	 all amoul of sc Ids on Aef bottom.

Lab ID: NA NA SAMPLE SAMPLE SAMPLE NA

Americium 241

Lab ID: R9413 R9414 R9415-5730 R9415-5830 NA R9419

GEA 07-31-91

C9137 101.1 % <4.41E-2 uq/L 1.46E+4 uCUL 1.49E+4 uCUL NA 102.5 %

Eu 154 NA NA <1.75E+1 uq/L <2.26E+1 uq/L NA NA

Eu 155 NA NA <3.82E+1 uq/L <3.79E+1 uCUL NA NA

Sn 113 NA NA <2.73E+1 um <2.99E+1 uq/L NA NA

Cs 134 NA NA 1.74E+2 uq/L 1.73E+2 uq/L NA NA

Ru 103 NA NA <2.14E+1 uq/L <2.32E+1 uq/L NA NA

RuRh 106 NA NA <2.81E+2 uCl/L 5.34E+2 uCl/L NA NA

Co 60 NA NA <6.77 uCl/L <6.41 um NA NA

Nb 94 NA NA <5.49 uq L <5.70 uq NA NA

E
CL x
C.
ko	 k̂n
a a
G ^
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(PAGE 4 OF 4)

Sample	 Sample Duplicate
R9418	 R9418

Pu 239/240 4.03E-2 uCi/L NA
Sr 90(08-22-91) 1.53E+2 uCi/L NA
Sr 90 (10-08-91) NA NA
Total Beta 2.02E+4 uCi/L NA
Total Alpha <2.16 uCi/L NA
H3 5.64 uCi/L NA
U 3.87E-3 g/L NA

r. y

^v

i^`
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Sample Sample Duplicate
R9416 R9416

Am 241 INSUFFICIENT INSUFFICIENT
SAMPLE SAMPLE

GEA (Cs 137) 1.50E+4 uCi/L NA
Eu 134 <2.10E1 uCi/L NA
Eu 155 <3.90E1 uCi/L NA
Sn 113 <2.87E1 uCi/L NA
Cs 134 1.89E2 uCVL NA
Ru 103 <2.19E1 uCi/L NA
RuRh 106 <2.73E2 uCi/L NA
Co 60 <5.19 uCVL NA
Nb 94 <6.02 uCi/L NA
CePr 144: <1.53E2 uCi/L NA
Ra 226 <3.15E2 uCi/L NA

Pu 239/240 3.69E-2 uCi/L 3.67E-2
Sr 90 (08-22-91) NA NA
Sr 90(10-08-91) 8.10 uCi/L NA
Total Beta 1.32E+4 uCi/L NA
Total Alpha 1.68 uCi/L NA
H3 5.65 uCi/L NA
U 1.88E-3 g/L NA

uCi/I.

Sample Sample Duplicate
R9417 R9417

Am 241 INSUFFICIENT INSUFFICIENT
SAMPLE SAMPLE

GEA (Cs 137) 1.61 E4	 uCVL NA
Eu 154 <8.85	 uCi/L NA
Eu 155 <2.10E1	 uCi/L NA
Sn 113 <1.65E1	 uCi/L NA
Cs 134 1.75E2	 uCi/L NA
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SAMPLE CHECKOUT LIST 	 I	 -

TEch.sign./pyrl	 Sample out Sample	 in	 Date/Tim	 Custodian/	 date

6,o c.,^!/	 la^ 	^t6d	 IJ/^ 6-l^	 ii^s

,M1d.4 Jn4,,	 1/5	 l3--^° 	 1	 66	 A

9	
Sample. ID

RG4/s,lljlF,l
7

S,S_ Hoy

^l6,ir,

„f

r,

c2?.f	 b^
AL

4?4,0 7 — 11	 8002 if	 V &P

42
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or
Date/Time Received	 Client Name

24w b it'g.0-

Pro,iect/Client If Q(1! "lb.:) 09ci 	 Batch or Case f	 zza

Cooler ID (If noted on outside of cooler) T l/	 Az6-^ q;,ZY

1. Condition of shipping container? A2:5zr '

2. Custody Seals on	 intact?	 Yes (!(j	 No [ ]

3. Custody Seals dated and signed? Yes V	 No [ ]

4. Chain or-Custody record 1s taped on inside of cooler 11d? Yes [ ] No

S. Vermiculite/packing material is: Wet [ ] Dry [ ]

6. Each sample is In a plastic bag? Yes [ ] No [ ] a

"	 1. Number of sample containers In cooler:

B. Samples have:	 clips (in cans)	 tape

	

T	 _AL custody seals	 appropriate sample
labels

hazard labels

9. Samples are:	 in good condition	 leaking

broken	 have air bubbles

other

	

_	 lo, Samples received at 
t 

°C. Coolant type

	

^^	 11. The following paperwork should be accounted for (N/A If not applicable):

	

Q'	 Chain of Custody 1(s)

Request for Analyst f(rn Arwo

Alrbill f	 ^^^	 Carrier i jaazmt^ ez add

12. Have any •anomalles been Identified above? Yes [ ) No j}Q

13. Memos have been Initiated for all anomalies Identified above? Yes [ ]

Printed Name/Signature 4&!E	 •	 Date/Time -
Z9	 -1 -5►•re	 z

13

F
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Addendum 4 Rev

CHAIN OF CUSTODY

company contact 	 C. C. Pitkoff	 Tatephare	 3-2408

W of lad rq Ro. " N A	 oeietts Properiy No.	 N/A

Method of shipment 	 Samp le Truck

Shipped io	 222 - 5

SAMPLING INFORMATION

, Sample collected by	 i.7w	 Time O T y s

Seapl• Loeetlom	 —	 —A 	A

`Reoerks

, ! Ice eh	 N/A.1 
1Bap •	 PI/'	 `:E Logbook W . , .`.

Pi`!	`	 Pa9e^RO

$awl• Rwber
	

Sample Schedule Rumber

2AUJ (c112t-q
	

FSS—T-630-00001, FB—A, Routine 2

CHATH nF Pn9grMAN

Relinquished by: Received by: Date/Tiae.-

t310
Relinquish

4,rP3

ReesJved by: Date/Tine:

lG-1	 C6

Relinquished by: Received by: Date/Tier:

Relinquished by: Received by: Date/Time:
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Date/Time Received	 /	 Cl ient Name

Project/Client / acU^=1oa 44J Batch or Case 1

Cooler 1D (if noted on outside of cooler) 	 ^F^S . ^^a^ ^F 5 2 /.2

1. Condition of shipping container? Cam---^

2. Custody Seals on cooler intact? 	 Yes b(J	 No [ ]

3. Custody Seals dated and signed? Yes 	 No [ ]

4. Chain of Custody record is taped on inside of cooler lid? Yes [ ] No [ ].AA

S. Vermiculite/packing material is: 	 Wet [ ]	 Dry [ ]	 /Vii

6. Each sample 1s in a plastic bag?	 Yes [ ]	 No [ ]	 Al A

1. Number of sample containers in cooler:

8. Samples have: clips	 (in cans) tape
rn

custody seals /O -appropriate sample

^- hazard labels
a
.y^^.ls^^

9. Samples are: in good condition leaking

broken have air bubbles
. v

other

10. Samples received at	 °C.	 Coolant type	 AJ/A

11. The following paperwork should be accounted for (N/A if not applicable):
rn

Chain of Custody /(s) _4) -

Request for Analysis /(s)

Airbill i	 J/A•	 Carrier 14^a i LV4A..^

12. have any anomalies been identified above? Yes P*Q No [ ]
13. Memos have been initiated for all anomalies identified above?

Printed Name/Signature	 gate/Time	 v	 C^
F200 1 of

13

BEST AVAILABLE COPY	
_ 36
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SAMPLE NUMBER MATRIX

AGREEMENT
WHC ID	 SAMPLE LABEL	 PNL ID	 OF
NUMBER	 NUMBER	 NUMBER	 INFORMATION?

9^	 w

T

rage 2 of 2

14
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WHC-SD-WM-DP-025

Sample Mumher	
Saapl• SehWula Muaber

2A WS-29/-2	 M-T-630-0000t  en_R Routine 2

Race

Relf wished p^	 R

to

	 byt
L

	

Date/Tian:

f
Rol fnqufshad try:	 Raeely

Date/Tfae:

Relfnqufshed by:	 Reealved 6ys
Date/Tsar:

/	 /s --O

049'aj^ 47

3

1	 1	 1
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Addendum 4 Rev 0	 7 '-

Date/Time Received	 /	 Client Name

Protect/Client /^V/%^ — ^D^.t1Lc)	 Batch or Case /	 -

Cooler 1 0 (if noted on outside of cooler)	 e!!3

1. Condition of shipping container? 6--+'

2. Custody Seals on cooler intact?	 Yes [>4	 No [ J

3. Custody Seals dated and signed? Yes N No [ ]

4. Chain of Custody record is taped on inside of cooler lid? Yes [ ] No [ ] ^^

S. Vermiculite/packing material is: Wet [ ] Dry [ ] 	 A)A

6. Each sample is in a plastic bag? Yes [ ] No [ ]	 A) 04

7. Number of sample containers in cooler:

CT%	 B. Samples have:

9. Samples are:
n,

clips (in cans)

_Z_ custody seals

hazard labels

In good condition

broken

tape

appropriate sample
labels

leaking	 `

have air bubbles

other

10. Samples received at	 °C. Coolant type

11. The following paperwork should be accounted for (N/A if not applicable):

Chain of Custody l(s) 12 w :!^=

Request for Analysis !(s'f/

Airbill f	 A)IA, Carrier 1,0 xo	 z(/'/0b r.,

12. [lave any anomalies been identified above? 	 Yes [ ]	 No [^

13. Memos have been initiated for all	 anomalies	 identified above? Yes [	 ]

Printed Name/Signature Sa: a/Time /U
race t of 2

BEST AVAILABLE COPY 13
30
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/I, PLANT .O_PERATINT PRO CEDURE

WHC-SD-WM-DP-025
Addendum 4 Rev 0

CHAIN OF CUSTODY

Company Contact
C. Pitk ':Telephoax

Rlll'of Lsdlna No	 N/A	 off ite iroperty N0."	 N/A

M.thod 'af'smpm.nt	 Sample Truck

Shipped tc	 222-5

SAMPLING INFORMATION

Samp t• COL listed	
d::;^y k	 s'^?	 -

Sample Loeitjeas ^,""y',`	 —A W ^ ANIC LO Z—A IJ-J	 A

AfAq x
Ice Cheat or Saapl e ms•-.	 jS_	 field L4 AYud `i ,..	 N/AHe No.	 V	 Pa it No x ^:z

Sample Number	 Sample Schedule Nuaber

2AW6 9/-	 FSS-T-630-00001. FD-A. Routine 2

rNRTU nr DnQt:rtQTnu

as I	 by: Received	 i L ^	 _	 _ DatbTl

Rat 	 (shed R to	 by 12 " Date/Time*

Ralfnquished try: 11"GIV	 : Date/Tlmm:

Relfnqufshmd by: Received by: Date/Time:

28
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Date/Time Received 6-7-41 o z/ o 	 Client Name C.e• Air/Go -^C4

/ O Z - f3uJ

Project/Client 1 2411-A•1U- 9-fYAl/e	 Batch or Case i /ZiSc7L r& 22,q-

PJ 4-7	
t	 t? G•C./0irKo4-F-	 45,0..^ dG 	 z,4-ws-zav/-/

Eooi•er^ ID (if noted on outside of cooler) 	 C3- /8

1. Condition of shipping container?

2. Custody Seals on-doer intact? Yes [ ] No [ ] 7"ne -

3. Custody Seals dated and signed? Yes [ ] No [ ] 2g*7t4-

4. Chain of Custody record is taped-on 1 	 Yes [/J No [ ]

S. Vermiculite/packing material is: Wet [ ] Dry [ ] AIA•

6. Each sample is in a plastic bag? Yes [ ] No [ ] u A

7. Number of sample containers in cooler: 	 t

S. Samples have:	 W. _ clips (in cans)	 /v	 tape

WO_ custody seals-	 appropriate sample

hazard labels	
labels

9. Samples are:	 3 in good condition	 Na leaking

broken	 &A have air bubbles

,gwt other

10. Samples received at , Ao .4- °C. Coolant type	 N,4

11. The following paperwork should be accounted for (N/A if not applicable):

Chain of Custody 1(s)C p 0̂2f±.,

Request for Analysis 1(5) GLti

Airbill I	 Carrier T J..

12. Have any anomalies been identified above? Yes [ ' ] No [LK
13. Memos have been initiated for all anomalies identified above? Yes P4

Printed Name/Signature

	

	 Date/Time !a - 7-`I/
r.ar r z

-^,.g.a-..Zs,-

13
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SAMPLE CHECK-IN LIST
SAMPLE NUMBER MATRIX

AGREEMENT
WHC ID	 SAMPLE LABEL	 PNL ID	 OF
NUMBER	 NUMBER	 NUMBER	 INFORMATION?

l	 O

VoA
t

1+.

er

re" 2Of2	

1J
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S^trygl
I
 ,4j VC7fing 1	 D q

3
5-I )	 Date Received at 222•S

npe-m	 107-AW)l	 I Ihjj3jq( -

Time Received at 22'I"

1 1'31&
Delivered by (Signature) -

^d l

RPT Release (Signature)

'

Dose Rate

COI

Custodian (Signature) Date Analysis
Complete

Disposal Date

omments

Payroll No. TectvReceiver (Signature) Date Entry Code mment

^r

t.
y

•	 a	 ,

'	 2
^c a

z'

-- 
22

r
I ` +I	 • j

q3,:?Vq	 WHC-SD-WM-DP-025

k4p	

Addendum 4 Rev , 4 Date Sampled	 Time Sampled
cii LABORATORY ID	 t

i
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5ANIPLE CHECK-IN LIST
SAMPLE NUMBER MATRIX 	 WHC- sD-W M-DP-oz5

Addendum 4 Rev 0

WFIC ID
NUMBER

SAMPLE LABEL
NUMBER

PNL ID
NUMBER

AGREEMENT

OF
INFORMATION?

^ 931 2^1cJGii9/-3

XWEGA c

SlpMj - VOA
I Arid R CH d

adz

Peye 2 of 2
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WHC-SD-WM-DP-025
e l lcn l„m a Do„ 'n

0

,i

20f—
 41	 7	 W)	 Date Sampled	 Time Sampled

C('	s	 LABORATORY ID

Sample Site or Sampling ID	 LAg3	 ,	 Date Received at 222-5	 Time Received at ^J

Delivered by (Signature) 	 RPT Release (Signature)	 Dose Rate

vo
Custodian (Signature)	 7	 Date A	 ysis	 Disposal Date

Complete

Comment

Payroll No.	 Tech/Receiver (Signature)	 Date	 Entry Code	 Com	 nts

l

3

C

1/d	 '

Os

BEST AVAILABLE COPY



SAMPLE CHECK-IN LIST,
SAMPLE NUMBER MATRIX

C 4 	AGREEMENT
WHC ID	 SAMPLE LABEL I	 OF
NUMBER	 NUMBER	 NUMBER	 INFORMATION?

Page 2 of 2
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4NT OPERATING . PROCEDURE -^-
WHC-SD-WM DP-025
Addendum 4 Rev n

n Sample Number	
Saepla Schedule Muiber

q--^=y _-T-6+0-oon01 Fn A Routine 2

•	 i

0

Relinquished by:

Data/Tfm:

	

--^'	 R a	 bys	
Date/Tlw-

	

Rel lrquished bys	
Raceived	 C

Date/Tlsws

	

R elinquished by:	
Resolved by:

Date/Tim:

DIX / /9"

14



Printed

n	 Slgnatur

Date/Tim

12

T

r^

WHC-SD-WM-DP-025
Addendum 4 Rev 0

SAMPLE CHECK IN LIST

Date/Time Received	 Sample 1D 7AG^ — Rn 2

Project	 Client	 -

Shipping Container 101	 ,r,- -/0 	 Shipping 1	 -1 3

1. Condition of Shipping contalner? .1 r57n^

2. Custody Seals on container intact?	 Yes	 No [ ]

3. Custody Seals dated and signed? Yes [Jd	 No [ ]

4. Custody Seals 1D / _ ya-511

S. Condition of Samples:	 In good condition

broken

leaking

6. Samples have:	 Custody seals

r appropriate sample labels

7. The following paperwork should be accounted for (N/A if not applicable):

Chain of Custody 1(s)

Request for Special Calysis /(s)

8. Have any anomalies been Identified? Yes [ ] 	 No IkJ

9. Memos have been Initiated for all anomalies Identified? Yes [ ]

9

Please send copy to Office of Sample Management Data Administrator, T6-08 
F
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WK-SO-WM-DP-025

Addendum 4 Rev 0
SAMPLE CHECK IH LIST

Date/Time Received	 01.00 Sample ID I A U—) —16b- 1

Project -TIC Iol Aw	 Client -,,-1(n K :^MLN s

Shipping Container IDI ES-1 rh 	 Shipping /	 63,3-1-

1. Condition of Shipping container? 6T-Tt^
2. Custody Seals on container intact? 	 Yes [y,]	 No [ ]

3. Custody Seals dated and signed? Yes [ 	 Ho ( ]

4. Custody Seals ID I	 1j1 5leo

S. Condition of Samples:	 in good condition

broken

leaking

6. Samples have:	 custody seals

_appropriate sample a abets

7. The following paperwork should be accounted for (N/A if not applicable):

Chain of Custody /(s)

Request for Special Calysis I(s)^.,

8. Have any anomalies been identified? Yes [ ] 	 No W
9. Memos have been initiated for all anomalies identified? Yes [ j

Printed Name t11,044 __t'r,he.I«L

Signature

Date/Time

Please send copy to Office of Sample Management Data Administrator. T6-08

0

E
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Procedure	 LA-533-105
Anion Analysis on Dionex Model 40001

Typical sample dilution was 0.0000999/mL

Fluoride
Detection Limit in solution -	 0.09 ppm.

Chloride
Detection Limit in solution -	 0.04 ppm.

Nitrate
Detection Limit in solution -	 0.24 ppm.

Phosphate
1,1teetion Limit in solution - 	 0.13 ppm.

Sulfate
Detection Limit in solution -	 0.13 ppm.

m
Procedure	 LA-622-102
Determination of Carbonate in Solutions by Coulometry

Detection Limit -	 5 ppm in solution
Typical sample dilution was 0.019/mL

Procedure	 LA-344-105
Total Organic Carbon
Determination of Carbon Insolation by Combustion and Coulometry

Detection Limit -	 5.5 ppm in solution
Typical sample dilution was 0.01 9/mL

Procedure	 LA-695-101
Cyanide	 -	 0.1 ppm CN in solution
Spectrophotometric Determination of Cyanide

Procedure	 U1-634-102
Ammonia	 -	 0.1 ppm NHS in solution
Ammonia by Kjeldahl

Procedure	 LA-645-001
Nitrite	 -	 0.104 ppm NO in solution
Spectrophotometric Determination of Nitrite

Procedure	 Uh265-101
Chromium YI	 -	 0.1004 ppm Cr°i in solution
Spectrophotometric Determination of Hexavalent Chromium

0

7s2
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TABLE 6 (cont)

16500-90-09
Attachm,

Page 2

10. LABORATORY CONTROL SAMPLE

All Laboratory Control Sample recoveries must be within 80-120% for all
sample matrices.

11. INTERFERENCE CHECK SAMPLE

Frequency of analysis and all Interference Check Sample solution results
must meet the requirements specified in the procedure used.

12. OTHER QUALITY CONTROL CHECKS

As specified in project specific documentation.

0

0

6.20
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Page 1 of I

Addendum 4 Rev 0

TABLE 5
RESULT REPORTING/VALIDATION

T

11

The RCRA validation documentation package consists of the Office of Sample
Management Data Validation cover sheet (different sheets for Level A, B, or C
validation), supplemental Quality Control (QC) attachment pages, a copy of the
Chain of Custody, and all sample data. One documentation package is completed
for each sample or delivery group.

Three levels of validation are offered:

Level A The minimum requirement for all RCRA data. The primary
application is for data used in waste designation/disposal. The
additional QC required by SW-846 will be assessed through laboratory
audits and Performance Evaluation (PE) samples.

Review Requirements:

o Requested Versus Reported Analyses
o Analysis Holding Times

Level B Provides a more in-depth review for programs whose data are
compiled for use in later reports.

Review Requirements in Addition to Those Listed for Level A:

o Matrix Spike/Matrix Spike Duplicate Analysis
o Surrogate Recoveries
o Duplicate Analysis
o Analytical Blank Analysis

Level C Requires that the data be reported in Sample Delivery Group
(SOG) data packages and is applicable to RCRA governed programs
requiring Contract Laboratory Program (CLP) quality data from analytical
work done in non-CLP laboratories

Review Requirements in Addition to Those Above:

o Initial and Continuing Instrument Calibrations
o Gas Chromatography - Mass Spectrograph (GC/MS) Tune Criteria
o Internal Standards for Gas Chromatograph Analysis
o Laboratory Control Samples
o Interference Check Samples (for ICP analysis)
o Any Other QC Checks Performed or Required by the Methods of

Analysis

6018
.rz



WHC-SD-WM-DP-025 16500-90-090	 4

Addendum 4 Rev 0 Attachment 3

TABLE 3 (Cont)
Page 4 of

TARGET COMPOUND LIST (TCL) AND CONTRACT REQUIRED QUANTITATION LIMITS (CRQL)

Ounntltation LLmLtS*

• Lev Med. On

Water 5.41.1 22.0 Column
volatile% CAS Number ur/L UV/KW ur_/Kr (nrt

1. Chloromethane, 74.87.3 10 10 1200 (50)
2. Bromomethane 74.83-9 10 LO 1200 (50)
3. Vinyl Chloride 75.01.4 10 10 1200 (50)
4, Chlaroethane 75-00-3 10 10 1200 (50)
5. Hethylene Chloride 75-09.2 10 10 1200 (50)

6. Acetone 67.64.1 10 10 1200 (50)
7. Carbon DLsulfLde 75-15-0 10 10 1200 (50)
B. 1.1-DLchloroathans 75.35-4 10 10 1200 (50)
9. 1,1.OLchloroachane 75.34-3 10 10 1200 (50)

10•. 1,2 . OLchloroachone ( total) 540-59-0 10 LO 1200 (50)
4\

11. Chloroform 67-66-3 10 10 1200 (50)
12. 1,2-DLchloroothans 107-06-2 10 10 1200 (50)
13. 2-Butanone 78.93.3 10 10 1200 (50)P ^
14. 1.1.1-Trlchloroethans 71-55.6 10 10 1200 (50)
15-Carbon Tetrachloride 56.23 -5 10 LO 1200 (50)

16. Bt'amodlchlaromethans 75-27 -4 10 30 1200 (50)
17. 1.2 . Olchloropropane 78-87.5 10 10 1200 (50)
18. cis - 1.3-DLchlaropropens	 10061-01 - 5 10 10 1200 (50)
19. TrLchloroethene 79.01 . 6 10 10 1200 (50)
20. DLbromachloromethans 124.48 - 1 10 10 1200 (50)

21. 1,1.2-Teichloroethans 79-00 - 5 10 10 1200 (50)
22. Benzene 71.43.2 10 10 1200 (50)

--- 23. trans - 1 ,3-Diehloropropens 10061-02-6 10 LO 1200 (50)
24. Bromoform 75-25-2 10 10 1200 (50)
25. 4-Hathyl -2-pentanone 108-10 - 1 10 10 1200 (50)

26. 2-Hexanone S91.78.6 10 10 1200 (50)
27. Tatrachloroethens 127-18 .4 10 10 1200 (50)
28. Toluene 108.89.3 10 10 1200 (50)
29. 1,1,2 , 2-Tatrachlotoothans 79.34.5 10 10 1200 (50)
30. Chlorobenzens 108.90.7 10 10 1200 (50)

31. Ethyl Benzene 100.41-4 10 LO 1200 (50)
32. Styrene 100-42.5 10 10 1200 (50)
33. Xylenes (Total) 1330-20-7 10 10 1200 (50)

* Quantitation limits listed for roll/sediment are based on vet weight. The
quancltatlon limits calculated by the laboratory for soil /sedLmant.
calculated on dry weight basis as required by the contract, will be higher.

6.16
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WHC-SD-WM-DP-025	
16500-90-090

Addendum 4 Rev 0	 Attachment 3

TABLE 3 (cont)	
Page 2 of 4

(continued) Ouantication Limits*
Low Ned. On

iIA a j9.LL " Cot-imn
Semivolatiles CAS Number ur/L ar/Ke ur/Kr f v 1

69. DLbenzofuran 132.64-9 LO 330 10000 (20)
70. 2.4 . OLnLtrocoluene 12L-14-2 10 330 10000 (20)
71. DLechylphthalate 84-66.2 10 330 10000 (20)
72. 4-Chlorophanyl-phenyl

ether 7005-72.3 10 330 10000 (20)
73. Fluorene 86-73-7 10 330 10000 (20)

74, 4-Nltroanlline 100-01.6 50 1700 50000 (100)
75. 4,6-DLnitro-2-methylphenol 534-52-L 50 1700 50000 (100)
76. N-nitrosodLphenylamine 86.30.6 10 330 10000 (20)
77. 4-8romophenyl-phanylecher 101.55.3 10 330 10000 (20)
78. Hexachlorobenzene 118-74-1 10 330 10000 (20)

_^.	 79. Pentachlorophenol 87.86.5 50 1700 50000 (100)
60. Phenanthrene 85-01-8 10 330 10000 (20)
81. Anthracene 120-12.7 10 330 10000 (20)
62. Carbazole 86-74-8 10 330 10000 (20)
83. OL-n-bucylphthalate 84-74-2 10 330 10000 (20)

84. Fluoranthene 206-44-0 10 330 10000 (20)
85. Pyrone ! 129.00-0 10 330 10000 (20)
86, bucylbenzylphchalste 85.68-7 10 330 10000 (20)

..	 87. 3,3'-Dlchlorobenzldlna 91.94-1 10 330 10000 (20)
88, eenzo(a)anrhreeens 56-55-3 10 330 10000 (20)

89. Chrysene 218.01-9 10 330 10000 (20)
90, bis(2-Ethythexyl)phthalate 117 . 81-7 10 330 10000 (20)
91. Di-n-ocrylphthalate 117-84-0 10 330 10000 (20)
92, eenzo(b)fluoranthene 205.99-2 10 330 10000 (20)
93. 8enzo(k)fluoranthens 207.08.9 10 330 10000 (20)

94, eenzo(a)pyrene 50.32-6 10 330 10000 (20)
^	 95. Indeno(1,2,3-ad)pyrene 193.39-5 10 330 10000 (20)

96. DLbenz(a,h)anthracens 53-70.3 10 330 10000 (20)
97. 8enzo(g,h,i)perylene 191-24.2 LO 330 10000 (20)

+ QuaneLtation limits listed for soil/sediment are based on vet weight.	 The
quantLtatLon limits calculated by the laboratory for soil/sodLmenc.
calculated on dry weight basis as required by the contract, will be higher.

6ei4
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TABLE 2
0 ANALYSIS MINIMUM QUANTITATION LEVELS
for TANK FARM WASTE ANALYSES

High Salt	 Low Salt
LiauidLiouid

A..

m

r

Alpha Total 100
	

1	 0.01
Beta Total 350
	

3.5	 0.035

Radionuclides Analyzed by Gamma Energy Analysis

C060 	 4	 4	 0.04
Cs1S7	 5	 5	 0.05
RuRh106 	50	 50	 0.5

Radionuclides Analyzed by Separation with Beta Counting

H3 	75	 1.5	 1.5
C14	

so	 0.5	 0.25

Se 
79
	 50	 0:5	 0.25

Sr 
90
	 150	 13	 0.015

Tc99	250	 2.5	 0.025
I 129	 900	 9	 0.09

Radionuclides Analyzed by Separation with Alpha Counting/Alpha Energy Analysis

Pu238	 2001	 21	 0.02,
Pu239/240	

50	 0.5	 0.005
Am241	 100	 1	 0.01
CM 

2"
	 100	 1	 0.01

Values for solids are as pCi/g
Values for liquids are as pCi/ml

No current analysis capacity for N6K
, Potential interferrence on Pu 236 analysis from contamination in Pu236 spike
added to the analysis

s. 12
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If you need any additional information or have any questions, please call me
on 3-3869.

olr 1̂ ^/.^
R. L. Weiss, Principal Scientist
Office of Sample Management

jmd
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Date	 Z $ 4 O
C. R. Stroup, Manager
Analytical Lpboratories,

Date 111,;&4,14d
riggs, Manager
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compliance. While it is expected that in most cases specific needs will be
more stringent, if less stringent requirements are appropriate, these should
also be defined in the WAP. This could significantly reduce analytical costs
and turnaround times.

Characterization of Waste Streams Discharged to Double Shell Tanks (DSTs):

These streams are from ongoing operations of the site and will need analysis
for two requirements; verification of compliance to tank farm storage
specifications (processing parameters), and determination of composition for
regulatory based designation of the waste (hazardous waste designation).

+	 Processing parameter based analysis will be equivalent to current practice and
should be predefined using laboratory "routine set" analysis. The analysis
will be performed under the quality assurance requirements of NqA-1 with
typical result turnarounds of 1 to 5 days. Results will be available via the
laboratory reporting system (LCCS).

Analysis of the samples to meet the needs for hazardous waste designation will
require more stringent quality assurance than for processing parameters.
Those components that fall under both needs will likely be required to be
analyzed by both protocols. Unfortunately, analysis turnaround times for
designation will likely exceed needs for normal processing parameters. If
processing parameter analysis results show a component to significantly exceed
a hazardous waste designation limit (e.g., a sample is sufficiently caustic to
qualify as a extremely hazardous waste based on corrosiveness) reanalysis of
the sample under the more stringent protocols would not be necessary. In no
case will analysis performed to processing parameter protocols be suitable for
designation as an intermediate level or as nonhazardous waste.

DST Characterization Analysis:

All of these analyses will be required to be performed to hazardous waste
designation protocols. Currently, no analytical capacity exists to perform
Nb94 analysis. This long lived (2x10° y) beta emitter is not expected to be
present in significant quantities and will require development efforts to
analyze for. Addition of total beta (TB) analysis to the analysis request
should allow for screening for significant levels of unaccounted for beta
activity and assessment of the needs for additional specific beta emitting
radionuclide component quantification.

Analysis for Puu° at the 222-Laboratory is complicated by the presence of
this isotope in the spike (Pu ) added to the analysis to allow correction
for overall yield in the procedure. Fors^^^it expected samples, Pu °activity
will be only a small fraction of the Pu	 activity and may be approximated
using isotopic ratios based on historical irradiated uranium processing.'.

6°8
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These samples were used to determine americium 241 and several other
radionuclides because of concern for criticality. Isotopic analysis for
uranium was accomplished using Alpha Total/Alpha Energy Analysis.

The sample was run in duplicate except for the isotopic uranium. The
precision and accuracy data were within the limits of control. An additive of
the isotopic uranium data agrees well with the total uranium results.

For no apparent reason, the spikes were not run for Tritium with this batch of
samples.

n

?
anH. Tillm, Maer

anic Chemistry PAL

WHC-SD-WM-DP-025
Addendum 4 Rev 0
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P.O. Box 1970 Richland, WA 99352

242-EVAPORATOR FEED CHARACTERIZATION

INORGANICS CASE NARRATIVE

TANK: 102AW

Metals, anion, inorganic, and radionuclides data review for the 242-A
Evaporator Feed Characterization Project Fiscal Year 1991.

Tank: 102AW (referred to as 102AW in the remainder of this report)

These samples appeared aqueous with no visible organic layer. All samples had
a light yellow tint and 2291-4-3 (R9411) had solids present. Most check
standards were within control limits except for some metals; i.e., aluminum,

_.a	 iron, and sodium. Also some of the radionuclides in the check standards were
outside the control limits.

rn
Ion Chromatography (IC) Anions and Conventional Parameters

Customer Sample Y	 Lab. I.D. #

2291-1-3	 R9408
2291-2-3	 R9409
2291-3-3	 R9410
2291-4-3	 R9411

Anions are determined on the undigested samples that are diluted if necessary.
-	 IC is used to determine fluoride, chloride, nitrate, nitrite, phosphate, and

sulfate anions. All duplicates were within the control limits of 20% relative
percent difference (RPD). The results were consistent over all samples
analyzed for this batch of samples. The sulfate spike recovery data was
biased high due to matrix interferences and the high ion content of the
sample. The spike recovery data was bracketed by check standards that were
within the limits. Some of the parameters for sample 2291-1-3 (R9408) were
run in duplicate as a quality check of the method. The RPD for sulfate,
phosphate, nitrate, and nitrite were within the defined control limits.

Duplicate cyanide analyses were run on sample 2291-1-3 (R9408). The RPD for
this sample was within the control limit and the spike recovery value was
about 95%. The results of the check standards run before and after the sample
were 100.5 and 99.1% respectively. The check standards run before and after
Total Inorganic Carbon (TIC) and Total Organic Carbon (TOC) indicate good
accuracy for these analytes. No exotherm was detected for this batch of

g.4
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n 1	 to Detection Limit	 (ppm)

Required Actual

Arsenic (As) 5 .005
Cyanide (CN) .10 .010
Mercury (Hg) .20 .002
Ammonia (NH4) 506 .100
Hydroxide (OH-) 1700 17.000
Selenium (Se) 1 .005
Total	 Inorganic Carbon (TIC)	 5000 5.000
Total Organic Carbon (TOC)	 500 5.500
Fluoride (F) 6000 .090
Nitrate (NO3) 5000 .240
Chloride (Cl) 4000 .040
Nitrite (NO2) 5000 .180
Phosphate (PO4) 10000 .130
Sulfate (SO4) 10000 .130

Aluminum (Al) 50 .075
r.	 Barium (Ba) 2 .003

Cadmium (Cd) 1 .004
cs,	 Chromium (Cr) 5 .004

Iron (Fe) 10 .007
Lead (Pb) 5 .030
Magnesium (Mg) 1 .0001
Manganese (Mn) 2 .001
Silver (Ag) 5 .018
Sodium (Na) 60 .048

--	 Zinc (Zn) 2 .002

Detection limits for the analytes required in the Statement of Work are
listed for each set of samples. These instrument detection limits vary
according to the analyte and instrument and were generated in accordance with
the Request for Special Analysis (RSA), the internal memo, "Recommendations
for Tank Farm Waste Analysis" by T. D. Blankenship, dated November 26,	 1990,
and references the document, 'Detection Limit Package, Appendix B" for the
241-U-110 Single Shell Tank Waste Characterization data package, dated August
9,	 1991.	 The detection limit study performed for Core 5 followed recommended
EPA protocol.

//	 q r 4 Z

J. H. Tillman, anager
Inorganic Che stry PAL
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Metals (AAS)

Arsenic
	

As
Selenium
	

Se
Mercury
	

Hg

Conventionals (IC)

Fluoride
	

F
Chloride
	

Cl

Nitrite
	

NO2
Nitrate
	

NO3
Phosphate
	

PO4
Sulfate
	

SO4

Conventional (Specified Methods)

Total Organic Carbon	 TOC
_	 Total Inorganic Carbon 	 TIC

Cyanide	 CN
--	 Hydroxide	 OH

Ph
Specific Gravity	 SpG
Differential Scanning Calorimetry DSC

r	 The analysis of the samples for Cyanide,-Total Ammonia, Total Inorganic Carbon
(TIC), Specific Gravity, and Differential Scanning Calorimetry (DSC) were

f	 performed using methods traceable to ASTM or EPA. All other analytes were
determined based on EPA SW-846 methods or current approved WHC golden rod
procedures.

The Quality Objectives and requirements for this work effort were set to
achieve the highest quality data. Factors relevant to sample matrix and the
applicability of the methods to these complex matrices of samples from the

n	 evaporator candidate and feed tanks may have lead to biased results for some
analytes of concern. The Quality Objectives were:

1. Matrix Spike and Matrix Spike Duplicate per batch or for no more than 20
samples which ever is less. The calculated Percent Recovery for these
analyses to be within 71 to 25% and the Relative Percent Difference
(RPD) must not exceed t 20%.

2. One sample in twenty was to be analyzed in duplicate where specified.
The duplicate results must agree with an RPD of t 20%.

3. A blank must be run for each batch or for every 20 samples.

^^+	 9 S/9L

J. H. Tillman, Manager
Inorganic Chemistry PAL
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